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— - (57) Abstract: Aza- and polyaza-naphthalenyl caiboxamide derivatives including certain quinoline caiboxaimde and na{^thyridine 
caiboxamide derivatives are described. These compounds are inhibitors of HIV integrase and inhibitors of HIV replication, and are 
useful in the prevention or treatment of infection by HIV and the treatment of AIDS, as compounds or pharmaceutically acceptable 

^ salts, or as ingredients in pharmaceutical compositions, optionally in combination with other antivirals. immunomodulators, antibi- 

^ otics or vaccines. Methods of preventing, treating or delaying the onset of AIDS and methods of preventing or treating infection by 

^ HTV are also described. 
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TITI£ OF THE INVENTION 

AZA- AND POLYAZA-NAPHTHALENYL CARBOXAMIDES USEFUL AS HTV 
INTEGRASE INHmrrORS 

5 FEEUD OF THE INVENTION 

The present invention is directed to aza- and polyaza-naphthalenyl 
carboxamides and pharmaceutically acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HTV integrase enzyme. The compounds of the present 
invention include 7-(N-substituted carboxamido)-8-hydroxy- 1,6-naphthyridines and 
10 quinoxalines. The compounds and pharmaceutically acceptable salts thereof of the 
present invention are useful for preventing or treating infection by HTV and for 
treating AIDS. 

References are made throughout this application to various published 
documents in order to more fully describe the state of the art to which this invention 
IS pertains. The disclosures of these references are hereby incoiporated by reference in 
their entireties. 

BACKGROUND OF TOE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 

20 the etiological agent of the complex disease that includes progressive destruction 
of the immune system (acquired immune deficiency syndrome; AIDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-m, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of proviral DNA into the 

25 host cell genome, a required step in HIV replication in human T-Iymphoid and * 
monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3' termini of the linear proviral DNA; 
covalent joining of the recessed 3* OH termini of the proviral DNA at a staggered 

30 cut made at the host target site. The fourth step in the process, repair synthesis of 
the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the fMresence of a pol gene in 
one open reading frame [Ratner, L. et al.. Nature, 313, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
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transcriptase, integrase and an HIV protease TToh, H. et al., EMBO J. 4, 1267 
(1985); Power, MJD. et al., Science, 231, 1567 (1986); Pearl, L.H. et al., Nature, 
329, 351 (1987)]. All three mzymes have been shown to be essential for the 
replication of HIV. 

5 It is known that some antiviral compounds which act as inhibitors 

of HIV replication are effective agents in the treatment of AIDS and similar 
diseases, including reverse transcriptase inhibitors such as azidothymidine (AZT) 
and efavirenz and protease inhbitors such as indinavir and nelfinavir. The 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 

10 replication. The inhibition of integrase in vitro and HIV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
integrase in vitro in HTV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HTV integrase and HTV replication. 
The following references are of interest as background: 

15 Qiemical Abstracts No. 33-2525 discloses the preparation of 5-chloro- 

8-hydroxy-l,6-naphthyridine-7-caiboxylic acid amide from the corresponding methyl 
ester. 

Derwent Abstract No, 97-048296 is an abstract of Japanse Published 
Application No. 08301849. The abstract discloses certain heterocyclic carboxamide 
20 derivatives. The derivatives are said to be useful as tachykinin receptor inhibitors. 
(3,5-bis(trifluoromethyl)benzyl-l,2-dihydn)-iV,2-dimethyl-l-oxo^^-pyn^oUdin^^ 
isoquinoline carboxamide is specifically disclosed. 

WO 98/13350 discloses certain quinoline derivatives which inhibit 
vascular endothelial growth factor. The reference also discloses certain 1,8- 
25 naphthryidine derivatives; i.e., Examples 53 and 54 respectively describe preparations 
of 2-acetaniido-5-(2-fluoro-5-hydroxy-4-methylaiiilino)-l,8-naphthyridine and 
2-amino-5-(2-fluoro-5-hydroxy-4-methylanilino)-l ,8-naphthyridine. 

WO 99/32450 discloses 4-hydroxyquinoline-2-carboxamide 
derivatives which are proposed for use in treating herpes virus infections. 
30 WO 98/1 1073 discloses 8-hydroxyquinoline-7carboxamides which arc 

proposed for use in treating herpes virus infections. 
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SUMMARY OF THE INVENTION 

The present invention is directed to novel aza- and polyaza- 
naphthalenyl caiboxamides. These compounds are useful in the inhibition of HIV 
integrase, the prevention of infection by HIV, the treatment of infection by HIV and 
S in the prevention, treatment, and delay in the onset of AIDS and/or ARC, either as 
compounds or their phannaceutically acceptable salts or hydrates (when appropriate), 
or as pharmaceutical composition ingredients, whether or not in combination with 
other HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or 
vaccines. More particularly, the present invention includes a compound of Formula 



wh^in A is phenyl or phenyl fused to a caibocycle to form a fused caibocyclic ring 
system; 

15 

A is substituted by Rl, R2, r3, and R4; 

L is a linker connecting a ring atom of A to the nitrogen of the -N(R5)- moiety, 
wherein L is 
20 (i) a single bond. 



25 -0C(=0>-, or -C(=0)Os wherein the alkenyl in (iii) and the alkyls in (ii), (iv), and (v) 
are independently and optionally substituted with 1, 2, or 3 substituents independenfly 
selected from the group consisting of halogen, -OH, -Ci-6 sikyU -O-Ci-6 alkyl. 



10 0): 




0), 



(ii) 

(iii) 

(iv) 

(V) 



-(Ci^ alkyl)-, 
^C2-6 aUcenyl)-, 

-(Co-6 alkyl)-(C3-6 cycloalkyl)-(Co-6 alkyl)-, or 
-(Co^ alkyl)-M-(Co^ alkyl)-, wherein M is -NQFia).. 
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-C02Ra. -C02(CH2)l-2Rl^, -Cl-6 alkyl-ORa -Rk -(GH2)l-2Rk. -CH(ORa)-Rk, and 
-CH(N(Ra)2)-Rk; 

XisNarC-Ql; 

5 

Y is N or C-Q2, provided that X and Y are not both N; 
ZlisNorC-Q3; 

10 Z2isNorC-Q4; 

Z3isNorCH; 

Q^> Q3> and Q4 are as delGned in (i) or (ii) as follows: 

15 

(i) each of Ql, Q2, q3, and Q4 is independently 

(1) -H. 

(2) -Ci^alkyl, 

(3) -Ci^ haloalkyl, 
20 (4) -O-Ci-6 alkyl, 

(5) -0-Ci^ haloalkyl, 

(6) halo, 

(7) -CN. 

(8) -Ci^ alkyl-ORa, 

25 (9) -C(K6 alkyl-C(=0)Ra, 

(10) -Co^alkyl-C02Ra. 

(11) -Co^alkyl-SRa, 

(12) -N(Ra)2, 

(13) -Ci^ aIkyl-N(Ra)2, 

30 (14) -Co-6 alkyl-C(=0)N(Ra)2, 

(15) -Co-6 alkyl-G-Ci-6 alkyl-C(=0)N(Ra)2, wherein G is O, S. 
N(Ra),orN(S02Ra), 

(16) -N(Ra)-C(Ra)=0, 

(17) -Ci^ alkyl-N(Ra)-C(Ra)=0, 
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(18) -C(=O)-N(Ra)-Ci-6alkyHC(=O)]0-l-N(Ra)2. 

(19) -C(=0)-NORa)-Ci^ alkyl substituted with 1 or 2 -ORa, 

(20) -Co^ alkyl-S02Ra 

(21) -Co-6alkyl-N(Ra)S02Ra 
5 (22) -C2-6 alkenyl, 

(23) -C2-6 alkenyl-C(=0)-N(Ra)2, 

(24) -C2-5 alkynyl, 

(25) -C2-5 alkynyl-CH2N(Ra)2, 

(26) -C2-5 alkynyl-CH20Ra, 

10 (27) -C2-5 alkynyl-CH2S(0)n-Ra, or 

NR^ 



(28) R 



Y, 



(29) NR^ . 

(30) -C(=NRa)-N(Ra)2, 

(31) -N(Ra)-Ci^ alkyl-S(0)nRa 
15 (32) -N(Ra)-Ci^ alkyl-ORa 

(33) -N(Ra)-Ci^ alkyl-N(Ra)2, 

(34) -N(Ra)-Ci^ alkyl-N(Ra)-C(Ra)=0, 

(35) -N(Ra)-Co-6alkyl-[C(=0)]l-2N(Ra)2, 

(36) -N(Ra)-Cl^alkyl-C02Ra. 

20 (37) -N(Ra)C(=0)N(Ra)-Ci^alkyl-C<=0)N(Ra)2, 

(38) -N(Ra)C(=0)-Ci^alkyl-N(Ra)2, 

(39) -N(Ra)-S02-N(Ra)2, 

(40) -Rk, 

(41) -Ci-6 alkyl substituted with Rk 

25 (42) -Ci-6haloalkyl substituted with Rk, 

(43) -C2-5 alkenyl-Rk, 

(44) -C2-5 alkynyl-Rk, 

(45) -Co^ alkyl-O-Rk, 

(46) -CO-6 alkyI-O-Ci-6 alkyl-Rk, 
30 (47) -Co^ alkyI^(0)n-Rl£, 



-5- 
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(48) -Co-6alkyl-S(0)n-Ci-6alkyl-Rk 

(49) -O-Ci^ alkyl-ORk, 

(50) -O-Ci-6 alkyl-O-Ci^ alkyl-Rk, 

(51) -0-Ci^alkyl-S(0)nRk, 
5 (52) -Co-6alkyl-N(Rc)-Rk, 

(53) -Co-6 alkyl-N(RC)-Ci^ alkyl substituted with one or two Rk 
groups, 

(54) -Co.6 alkyl-N(Rc)-Ci-6 aHcyl-ORk, 

(55) -Co-6 alkyl-C(=0)-Rk 

10 (56) -Co-6 alkyl-C(=0)N(Ra)-Rk, . 

(57) -Co-6 alkyl-N(Ra)C(=0)-Rk 

(58) -Co-6 alkyl-C(=0)N(Ra)-Ci.6 alkyl-Rk or 

(59) -Co-6 alkyl-N(Ra)-Co.6 alkyl-S(0)nRk; 

IS (ii) alternatively, q2 and Q3 together witii the carbon atoms to 

which they are attached aad the fused ring carbon atom attached therebetween form a 
5- or 6-membered monocyclic caibocycle or a 5- or 6-membered monocyclic . 
heterocycle, wherein the helerocycle contains 1 or 2 heteroatoms selected fipm 
nitrogen, oxygen and sulfur, and wherein either the carbocycle or heteroc^le is 

20 optionally substituted with from 1 to 3 substituents ind^iendentiy selected from 



25 



30 



(1) 


-Ci-6 alkyl, 


(3) 


-Ci-6 haloalkyl, 


(4) 


-O-Ci-6 alkyl. 


(5) 


-O-Ci-6 haloalkyl, 


(6) 


halo. 


(7) 


-CN, 


(8) 


-Ci_6 alkyl-ORa, 


(9) 


-Ci-6alkyl-S(0)nRa 


(10) 


-Ci.6alkyl-N(Ra)2, 


(11) 


^1-6 alkyl-C(=0).N(Ra)2, 


(12) 


-Ci-6 alkyl-C02Ra, 


(13) 


oxo. 


(14) 


-Rk, and 


(15) 


-Ci-6 alkyl substituted with Rk; and 
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Ql and Q4 are indq)endently as defined in (i) above; 



each of Rl and is independently: 



5 


(1) 


-H, 




(2) 


-Ci-6 alkyl. 




(3) 


-Ci.6 haloalkyl. 




(4) 


-O-Ci-6 alkyl. 




(5) 


-0-Ci^ haloalkyl, 


10 


(6) 


-OH 




(7) 


halo. 




(8) 


-N02, 




<9) 


-CN, 




(10) 


-Ci-e alkyl-ORa, 


15 


(11) 


-Co-e alkyl-C(=0)Ra, 




(12) 


-Co-6 alkyl-C02Ra, 




(13) 


-Co-6 alkyl-SRa, 




(14) 


-N(Ra)2, 




(15) 


-Ci-e alkyl-N(Ra)2, 


20 


(16) 


-Co-6 alkyl-C(=0)N(Ra)2, 




(17) 


-Ci^ alkyl-N(Ra)<:(Ra)=o, 




(18) 


-S02Ra 




(19) 


-N(Ra)S02Ra, 




(20) 


-C2.5 alfcenyl. 


25 


(21) 


-0-Ci^ alkyl-ORa, 




(22) 


-O-Ci^ alkyl-SRa, 




(23) 


-0-Ci^ alkyl-NH-C02Ra, 




(24) 


-O-C2-6 alkyl-N(Ra)2, 




(25) 


-N(Ra)-Ci-6 alkyl-SRa, 


30 


(26) 


-N(Ra)-Ci-6 alkyl-ORa 




(27) 


-N(Ra>Ci-6 alkyl-N(Ra)2, 




(28) 


-N(Ra)-Ci-6 alkyl-N(Ra)-C(Ra)=0, 




(29) 


-Rk 




(30) 


-Ci-g alkyl substituted with 1 or 2 Rk -groups. 



-7- 
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(31) -Ci^ haloalkyl substituted with 1 or 2 Rk groups, 

(32) -C2-5 alkenyl-Rk, 

(33) -C2-5 alkynyl-Rk, 

(34) -0-Rk, 

5 (35) -0-Ci^ alkyl-Rk. 

(36) -S(0)n-Rk, 

(37) -S(0)n-Ci-6 alkyl-Rk 

(38) -O-Ci-6 alkyl-ORk, 

(39) -0-Ci^ alkyl-O-Ci^ alkyl-Rk, 
10 (40) -0-Ci^ alkyl-S(0)nRk, 

(41) -Ci^ alkyl (ORb)(Rk) , 

(42) -Ci^a]kyl(ORb)(-Ci.6 alkyl-Rk), 

(43) -Co^ aIkyl-N(Rb)(Rl9, 

(44) -Co^alkyl-N(RbX-Ci.6 alkyl-Rk), 
15 (45) -Ci^aIkyIS(0)n-Rk, 

(46) -Ci^alkylS(0)n-Ci^5 alkyl-Rk, 

(47) -Co-6 alkyl C(0)-Rk or 

(48) -Co^ alkyl C(0)-Ci^ alkyl-Rk, 

20 each of R3 and R^ is independently 



25 



30 



(1) 


-H, 


(2) 


halo, 


(3) 


-CN, 


(4) 


-N02. 


X5) 


-OH, 


(6) 


Ci^ alkyl. 


(7) 


Ci-6 haloalkyl. 


(8) 


-O-Ci^ alkyl. 


(9) 


-O-Ci-6 haloalkyl. 


(10) 


-Ci-e alkyl-ORa 


(11) 


-Co^ alkyl-C(=0)Ra, 


(12) 


-Co-6 alkyl-C02Ra, 


(13) 


-CO-6 alkyl-SRa 


(14) 


-N(Ra)2, 
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(15) -Ci_6 alkyl-N(Ra)2, 

(16) -Co-6alkyl-C(=0)N(Ra)2, 

(17) -S02Ra, 

(18) -N(Ra)S02Ra. 

(19) -C2-5 alkenyl, 

(20) -O-Ci.6 alkyl-ORa, 

(21) -0-Ci^ alkyl-SRa, 

(22) -O-Ci-e alkyI-NH-C02Ra, or 

(23) -0-C2-6 alkyl-N(Ra)2; 



10 



R5 



IS 



(1) -H, 

(2) -Cl^ alkyl, optionally substituted with £com 1 to S substitu^ts 
indqwndently selected from halogen, -0-Ci^ alkyl, -O-Ci^ 

15 haloalkyl, -N(Ra)2. and -C02Ra; 

(3) aryl optionally substituted with from 1 to 5 substituents . 
independently selected from halogen, Ci-6 alkyl, Ci-6 
haloalkyl, -O-Ci.6 alkyl, -O-Cl-6 haloalkyl, -S-Ci_6 alkyl, 

-CN, and -OH, or 
20 (4) -Ci.6 alkyl substituted with Rk; 

each Ra is independently -H, -Ci-6 alkyl, or -Ci-g haloalkyl; 

each RI> is independently: 

25 (1) -H, 

(2) -Ci^ alkyl. 

(3) -Ci^ haloalkyl, 

(4) -Rk, 

(5) -C2-3 alkenyl, 
30 (6) -Ci-4alkyl-Rk, 

(7) -C2-3 alkenyl-Rk, 

(8) -S(0)n-Rk. or 

(9) -C(0)-Rk; 



-9- 
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each Rc is independently 

(1) -H, 

(2) -Ci-ealkyl. 

(3) -Ci.6alkyl substituted with -N(Ra)2, or 

5 (4) -Cl-4 alkyl-aryl, wherein aryl is optionally substituted with 1 to 

5 substituents independently selected from halogen, Ci^ alkyl, 
Ci^ haloalkyl, -O-Ci-6 alkyl, -O-Ci.6 haloalkyl, -S-Ci-6 
alkyl,-CN,and-OH; 

10 each Rk is independently carbocycle or heterocycle, wherein the carbocycle and 
heteiocycle are unsubstituted or substituted with from 1 to 5 substituents ^ach of 
which is independently selected firom 





(a) 


halogen, 




(b) 


-Ci^ alkyl. 


15 


<c) 


-Ci-6 haloalkyl. 




(d) 


-O-Ci^ alkyl, 




(e) 


-O-Ci-6 haloalkyl, 




(0 


-S-Ci^ alkyl, 




(g) 


-CN, 


20 


(h) 


-OH, 




(i) 


oxo, 




(j) 


-Co-6alkyl-C(=0)N(Ra)2. 




(k) 


-Co-6 a]kyl-C(=0)Ra 




0) 


-N(Ra)-C(=0)Ra 


25 


(m) 


-N(Ra)-C02Ra. 




(n) 


-Ci-6 alkyl-N(Ra)-C(=0)Ra, 




(o) 


-N(Ra)2, 




(P) 


-Ci^alkyl-N(Ra)2, 




(q) 


-Ci_6 alkyl-ORa 


30 


(r) 


-Co-6 alkyl-C02Ra 




(s) 


-Co-6 alkyl-O-Ci^ alkyl-ORa, 




<t) 


-S02Ra, 




(u) 


-S02N(Ra)2, 




(V) 


-Co-6 alkyl-C02-C2-5 alkenyl, 



-10- 



1 
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(w) aryl, 
(x) aryloxy-, 

(y) -Ci-4 alkyl substituted with aryl, 

(z) heteromonocycle, 
5 (aa) -Ci-4 alkyl substituted with a heteromonocycle, 

(bb) heteromonocyclylcarbonyl-Co-6 alkyl-, and 
(cc) N-heterDmonocyclyl-N-Ci-6 alkyl-amino-; 

wherein the aryl group in (w) aryl, (x) aryloxy, and (y) -Cl-4 

alkyl substituted with aryl, is optionally substituted with from 1 to 4 
10 substituents independently selected from halogen, Ci-6 alkyl, -O-Ci-6 

alkyl, Ci-6 alkyl substituted with N(Ra)2, Ci-6 haloalkyl. and -OH; 
and 

wherein the heteromonocyclyl group in (z) heteromonocycle, 
(aa) -Ci-4 alkyl substituted with a heteromonocycle, 
15 (bb) heteromonocycIyl^aibonyl-Co-6 alkyK and (cc) N- 

heten)monocyclyl-N-Ci-6 alkyl-amino- is optionally substituted with 
from 1 to 4 substituents independently selected fix)m halogen, Ci-6 
alkyl, -O-Ci-6 alkyl, Ci-6 haloalkyl, oxo, and -OH; and 

20 each n is independentiy an integer equal to 0, 1 or 2; 

and witii tiie proviso that when Zl is C-Q3, Z2 is C-Q4, 23 is CH, and X is C-Ql, 
then YisnotC-Q2; 

25 or a pharmaceutically acceptable salt thereof. 

An aspect of the invention is a compound of Formula (I) as just 
defined above, except that part (i) of the definition of Ql, Q2, q3, and (^4 does not 
include (59) -Co-6 alkyl-N(Ra).Co-6 alkyl-S(0)nRk. 

30 

A first embodiment of the invention is a compound of Formula (I), 

wherein 

each of Ql, Q2, q3, and Q4 is independentiy 



-11- 
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(1) -H, 

(2) -Ci-6alkyl. 

(3) -Ci^ fluoroalkyl, 

(4) -0-Ci^alkyl, 

5 (5) -0-Ci^fluoroalkyl, 

(6) halo, 

(7) -CN, 

(8) -Ci-6 alkyl-ORa 

(9) -Co-6 alkyl-C(=0)Ra 
0 (10) -Co.6 alkyl-C02Ra, 

(11) -Co-6 alkyl-SRa, 

(12) -N(Ra)2. 

(13) -Ci.6alkyl-N(Ra)2, 

(14) -Co-6alkyl-C<=0)N(Ra)2. 

5 (15) -Ci.6 alkyl-N(Ra)-CCRa)=0, 

(16) -S02Ra. 

(17) -N(Ra)S02Ra. 

(18) -C2-5alkynyl. 

(19) -C2.5 alkynyI-CH2N(Ra)2, 
0 (20) -C2-5 alkynyl-CH20Ra, 

NR^ 

(22) -N(Ra)-Ci.6 alkyl-SRa, 

(23) -N(Ra).Ci^ alkyl-ORa, 

(24) -N(Ra).Ci^alkyl-N(Ra)2, 

5 (25) -N(Jia)-Ci^alkyl-N(Ra)-C(Ra)=0, 

(26) -Rk, 

(27) -C1.6 alkji substituted with Rk, 

(28) -Ci-6 fluoroalkyl substituted with Rk, 

(29) -C2-5 alkenyl-Rk, 
0 (30) -C2-5 alkynyl-Rk 

(31) -O-Rk 

(32) -O-Ci-4 alkyl-Rk, 
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(33) -S(0)n-Rk. 

(34) -S(0)n-Ci-4 alkyl-Rk, 

(35) -O-Ci-6 alkyl-ORk, 

(36) -O-Ci-ealkyl-O-Ci^alkyl-Rk 
5 (37) -0-Ci^ alkyl-SRk, 

(38) -N(Rc>Rk, 

(39) -N(RC)-Ci-6alkyl substituted with one or two Rk groups, 

(40) -N(RC)-Ci^ alkyl-ORk 

(41) -C(=0)N(Ra)-Ci.6 alkyl-Rk, 
10 (42) -C2-5 alkynyl-CH2S(0)n-Ra. or 

(43) -C(=NRa>N(Ra)2; 

each of Rl and R2 is independently: 





(1) 




15 


(2) 


-Ci-6alkyl, 




(3) 


-Ci^ fluoroalkyl. 




(4) 


-O-Ci-6 alkyl, 




(5) 


-O-Ci^ fluoroalkyl. 




(6) 


-OH 


20 


(7) 


halo. 




(8) 


-N02. 




(9) 


-CN. 




(10) 


-Ci-6 alkyl-ORa, 




(11) 


-Co-6 alkyl-C(=0)Ra 


25 


(12) 


-Co-6 alkyl-C02Ra, 




(13) 


-Co-6 alkyl-SRa, 




(14) 


-N(Ra)2, 




(15) 


-Ci^ alkyl-N(Ra)2, 




(16) 


-Co-6 alkyl-C(=0)N(Ra)2, 


30 


(17) 


-Ci^ alkyl-NCRa)-C(Ra)=0. 




(18) 


-S02Ra, 




(19) 


-N(Ra)S02Ra, 




(20) 


-C2-5 alkenyl. 




(21) 


-0-Ci^5 alkyl-ORa, 
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10 



15 



20 



25 



(22; 
(23; 

(24; 
(25; 
(26; 

(27 
(28 

(29; 
(3o; 

(31 

(32; 

(33 

(34; 
(35; 
(36; 

(37 

(38; 
(39; 
(4o; 

(41 

(42; 
(43; 
(44; 

(45 

(46; 

(47) 
(48) 



-O-Ci-6 alkyl-SRa, 
-O-Ci-6 aIkyl-NH-C02Ra, 
-0-C2^ alkyl-N(Ra)2, 
-N(Ra)-Ci^ alkyl-SRa, 
-N(Ra)-Ci-6 alkyl-ORa, 
-N(Ra)-Ci.6 alkyl-N(Ra)2. 
-N(Ra)-Ci-6 alkyl-N(Ra)-C(Ra)=0, 
-Rk. 

-Ci-6 alkyi substituted with 1 or 2 Rk groups, 
-Ci-g fluoroalkyl substituted with 1 or 2 Rk groups, 
-C2-5 alfeenyl-Rk, 
-C2-5 alkynyl-Rk, 
-0-Rk, 

-0-Ci^alkyl-Rk. 
-S(0)n-Rk 

-S(0)n-CM alkyl-Rk, 

-O-Ci^ alkyl-ORk, 

-O-Ci^ alkyl-O-Ci^ alkyl-Rk, 

-0-Ci^ alkyl-SRk, 

-Ci^ alkyl (ORb)(Rk) , 

-Ci^ alkyl (ORb)(-Ci^ alkyl-Rk) , 

-Co-6 alkyl-N(Rb)(Rk), 

-Co-6 alkyl-N(RbX-Ci-4 alkyl-Rk), 

-Ci^ alkyl S(0)n-Rk, 

-Ci-6 alkyl S(0)n-Ci-4 alkyl-Rk, 

-Co-6 alkyl C(0)-Rk or 

-C()-6 alkyl C(0)-Ci^ alkyl-Rk, 



each of R3 and R4 is independently 
30 (1) -H, 

(2) halo, 

(3) -CN. 

(4) -N02, 

(5) -OH, 
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(6) Ci^alkyl, 

(7) Ci^s fluQToalkji, 

(8) -0-Ci^alkyl. 

(9) -O-Ci-6 fluoroalkyl, 
5 (10) -Ci^ alkyl-ORa 

(11) -Co-6 alkyI-C(=0)Ra 

(12) -Co-6 alkyl-C02Ra, 

(13) -Co^ alkyl-SRa, 

(14) -N(Ra)2, 

0 (15) -Ci^ alkyl-N(Ra)2, 

(16) -C0-6alkyl-C(=O)N(Ra)2, 

(17) -S02Ra 

(18) -N(Ra)S02Ra, 

(19) -C2-5 ialtenyl, 

5 (20) -O-Ci-e alkyl-ORa, 

(21) -0-Ci_6 alkyl-SRa 

(22) -O-Ci^ a]kyl-NH-C02Ra, or 

(23) -0-C2.6 alkyl-N(Ra)2; 

0 R5is 

(1) -H. 

(2) -Ci^ alkyl, optionally substituted with from 1 to 3 substituents 
indepoidently selected from halogen, -O-Ci^ alkyl, -O-Ci.6 
fluoroalkyl, -N(Ra)2, and -C02Ra: 

5 (3) aryl optionally substituted with firom 1 to 5 substituents 

independently selected from halogoi, Ci-6 alkyl, Ci^ 
fluoroall^l, -O-Ci^ all^l, -O-Ci^ fluoroalkyl, -S-Ci-6 alkyl, 
-CN, and -OH, or 
(4) -Ci-6 alkyl substituted with Rk; 



0 



each Ra is indq)endently -H, -Ci^ alkyl, or -Ci_6 fluoroalkyl; 

each Rb is independently: 
(1) -H. 
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(2) -CMalkyl. 

(3) -Cm fluoroalkyl, 

(4) -Rk 

(5) -C2-3 alkenyl, . 
5 (6) -Ci^alkyl-Rk, 

(7) -C2-3 alkenyl-Rfc, 

(8) -S(0)n-Rk,or 

(9) -C(0)-Rk; 

10 each Rc is independently 

(1) -H, 

(2) -Ci-ealkyl, 

(3) -Ci-ealkyl substituted with -N(Ra)2, or 

(4) -Ci^ alkyl-aryl, wherein aryl is optionally substituted witf) 1 to 
IS 5 substituentsindependaitly selected from halogen, Ci-6alkyl, 

Ci^ fluoroalkyU -C)-Ci^ alkyl, -O-Ci^ fluOTOalkyl, -S-Ci-6 
alkyl, -CN, and -OH; and 

each RI^ is independently caibocycle or heterocycle, wherein the caibocycle and 
20 hetotKycle are unsubstituted or substituted with from 1 to S substituents each of 
which is independently selected from 



25 



30 



(a) 


halogen. 


(b) 


Ci^ alkyl. 


(c) 


Ci^ fluoroalkyl. 


(d) 


-O-Ci^ alkyl. 


(e) 


-O-Ci^fluoroaU^l, 


(f) 


-S-Ci-6 all^l. 


(g) 


-casi. 


(h) 


-OH, 


(i) 


oxo. 


(j) 


-(CH2)0-3C(=O)N(Ra)2, 


(k) 


-(CH2)0-3C(=O)Ra, 


(1) 


-N(Ra)-C(=0)Ra, 


(m) 


-N(Ra)-C(=0)ORa, 
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(n) -(CH2)l.3N<Ra)^(=0)Ra, 

(0) -N(Ra)2, 

(p) -Ci^alkyl-N(Ra)2, 

(q) aryl, 

5 (r) aryloxy-, 

(s) -Ci-4alkyl substituted with aryl, 

(t) heteromonocycle, 

(u) -Ci-4 alkyl substituted with a heteromonocycle, 
(v) heteromonocyclylcarbonyl-Co-6 alkyl-, and 
10 (w) N-heteromonocyclyI-N-Ci^6 alkyl-amino-; 

wherein the aryl group in (q) aryl, (r) aryloxy, and (s) -Ci^ 

alkyl substituted with aryl, is optionally substituted with from 1 to 3 
substituents independently selected firom halogen, C i-6 alkyl, -0-C i-6 
alkyl, Ci^ alkyl substituted with N(Ra)2, Ci-6 fluoioalkyl, and -OH; 
15 and 

wherein the heteromonocyclyl group in (t) heteromonocycle, 
(u) -Ci^ alkyl substituted with a heteromonocycle, 
(v) hetCTomonocyclyl-carbonyl-Co-6 alkyl-, and (w) N- 
heteromonocyclyl-N-Ci-6 alkyl-amino- is optionally substituted with 
20 from 1 to 3 substituents independently selected from halogen, Ci»6 

alkyl, -O-Ci-6 alkyl, Ci-6 fluoroalkyl, oxo, and -OH; 

and all other variables are as originally defined; 

25 and with the proviso that when Zl is C-Q3, Z2 is Z3 is CH, and X is G-Ql , 
thenYisnotC-<22; 

or a phannaceutically acceptable salt thereof. 

30 The present invention also includes pharmaceutical compositions 

containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
methods of preventing infection by HIV, and methods of treating infection by HIV. 
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Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention includes the aza- and polyaza-naphthalenyl 
carboxamides of Formula Q) above. These compounds and pharmaceutically 
acceptable salts thereof are HIV integrase inhibitors. 

A second embodiment of the invention is a compound of Formula (X)j 

wherein 

A is phenyl or a fused carbocyclic ring system selected from the group consisting of 



OO.CO.CO.CO.CO 



15 




Lis 

(i) a single bond; 
20 (ii) -(CH2)i-5-, which is optionaDy substituted with 1 or 2 

substituents independently selected ftom the group consisting of halogen, -OH, -Cl-6 
alkyl, -O-Ci.6 alkyl, -COaRa, -C02(CH2)i.2RK -Ci^ alkyl-ORa, -Rk 
-(CH2)l.2Rl^. -CH(ORa)-Rk and -CH(N(Ra)2)-Rk; 

(iii) -(CH2X)-2-CH=CH-(CH2)l-2-. which is optionally substituted 
25 with 1 , 2 or 3 substituents independently selected from the group coimsting of 
halogen, -OH, -Ci^ alkyl, and -0-Ci^ alkyl; 

(iv) 



5 



10 
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20 




•m2)6^r\^ — (cH2)o-— 

'y , wheiein u and V are 

each integers having a value from 0 to 4, provided that the sum of u + v is 1, 2, 3 or 4; 
or 

(v) a heteroatom-containing chain which is 
5 •(CH2)0-3N(RaHCH2)l-3-, -(CH2)l.2-OC(=OHCH2)l.2-, or 
-(CH2)1.2-C(=0)0-(CH2)1.2S 



R5 



IS 



(1) -H, 

10 (2) -Ci^ alkyl, optionally substituted with from 1 to S substitumts 

independently selected from halogen, -O-Ci-6 all^l, -O-Ci-6 
haloalkyl, -N(Ra)2, and -C02R^; 

(3) phenyl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci^ alkyl, Ci-5 

15 haloalkyl, -O-Ci-6 alkyl, -O-Ci-e haloalkyl, -S-Ci-6 alkyl, 

-CN, and -OH, or 

(4) -Ci^ alkyl substituted with Rk; 



each Ra is independently -H or -Ci-6 alkyl; 



each Rc is independently 

(1) -H, 

(2) -Cm alkyl, 

(3) -Ci-4 alkyl substituted with -N(Ra)2, or 

25 (4) -Cl-4 alkyl-phenyl, wherein the phenyl is optionally substituted 

with 1 to 5 substituents independently selected from halc^en, 
Ci-6 alkyl, Ci-6 haloalkyl, alkyl, -O-Ci^ haloalkyl, - 

S-Ci^ alkyl, -CN, and -OH; 

30 each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substituted with from 1 to 5 substituents independently selected from: 
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(a) halogen, 

(b) Ci^alkyl, 

(c) Ci-6 haloalkyl, 

(d) -0-Ci.6alkyl, 

5 (e) -O-Ci^ haloalkyl, 

(f) phenyl, 

(g) -S-Ci^alkyl, 

(h) -CN. 

(i) -OH. 

10 (j) phenyloxy, unsubstituted or substituted with from 1 to 3 

substituents independently selected from: 

(i) halogen, 

(ii) Ci^alkyl. 

(iii) Ci^ haloaUcyl, and 

15 (iv) -OH, 

(k) -N(Ra)2, 
0) -Ci-6alkyl-N(Ra)2, 
(m) -Rt, 

(p) -(CH2)0-3C(=O)N(Ra)2,and 
20 (q) -(CH2)0-3C(=O)Ra; 

(2) -C3.7 cycloalkyl, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 





(a) 


halogen, 




(b) 


Ci^alkyl, 


25 


(c) 


-O-Ci^ alkyl. 




(d) 


Ci-6 haloalkyl. 




(e) 


-O-Ci^ haloalkyl. 




(f) 


-CN, 




(h) 


phenyl, and 


30 


0) 


-OH; 



(3) -C3.7 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to 5 substituents independently selected from: 

(a) halogen, 

(b) Ci-6 alkyl. 
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(c) -0-Ci_6 alkyl, 

(d) Ci^ haloalkyl, 

. (e) -O-Ci-e haloalkyl, 
(0 -CN, and 
5 (g) ^H; 

(4) a S- or 6- membeied heteroaioinatic ring containing £rom 1 to 4 
heteroatoms indq>endently selected from oxygen, nitrogen and sulfur, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with from 1 
to S substituents independently selected from: 

10 (a) halogen, 

(b) Ci-6 alkyl, 

(c) Ci-6 haloalkyl, 

(d) -O-Ci-e alkyl, 

(e) -O-Ci^ haloalkyl, 

15 (f) phoiyl, 

(g) -S-Ci^ alkyl, 

(h) -CN, 

(i) -OH. 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
20 substituents independently selected £Fom: 

(i) halogen, 

(ii) Ci-6 alkyl, 

(iii) Ci^ haloalkyl, and 

(iv) ^H, 
25 (k) -N(Ra)2, 

0) -Ci^alkyl-N(Ra)2, 

(m) -Rt. 

(n) oxo, 

(o) -(CH2)0-3C(=O)N(Ra)2, and 
30 (p) -(CH2)0-3C(=O)Ra; 

(5) a 5- or 6- or 7- or 8-membered heterocyclic ring selected from a 
saturated heterocyclic ring and a mono- or poly-unsaturated non-aromatic 
heterocyclic ring, wherein the heterocyclic ring contains from 1 to 4 heto-oatoms 
independently selected from oxygen, nitrogen and sulfur, and wherein the 
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heterocyclic ring is unsubstituted or substituted with from 1 to S substituents 
independently selected from: 





(a) 


halogCT, 




(b) 


Ci-e alkyl, 


5 


(c) 


-O-Ci-6 alkyl. 




(d) 


Ci.6 haloalkyl, 




(e) 


-O-Ci-6 haloalkyl, 




(f) 


-CN, 




(g) 


0X0, 


10 


(h) 


phenyl 




(i) 


benzyl, 




<3) 


phenylethyl. 




(k) 


-OH. 




0) 


-(CH2)0.3C(=O)N(Ra)2. 


15 


(m) 


-(CH2)0-3C(=O)Ra 




(n) 


-N(Ra)-C(=0)Ra, 




(o) 


-N(Ra)-C02Ra, 




(P) 


-(CH2)l.3N(Ra)-C(=0)Ra, 




(q) 


-N(Ra)2, 


20 


(r) 


-(CH2)l-3N(Ra)2. 




(s) 


-(CH2)l-3-ORa, 




(t) 


-(CH2)0-3CO2Ra, 




(u) 


-(CH2)0-3-O-(CH2)i-3-ORa, 




(V) 


-S02Ra. 


25 


(w) 


-S02N(Ra)2, 




(X) 


-(CH2)0-3C(=O)O(CH2)l.2CH=CH2, 




(y) 


-Rt 




(z) 


-(CH2)0-3C(=O)Rt, 




(aa) 


-N(Ra)Rt, and 


30 


(bb) 


-<CH2)l-3Rt; or 



(6) an 8- to 10- membered heterobicyclic ring containing from 1 to 
4 heteroatoms independently selected from oxygen, nitrogen and sulfiir, wherein the 
heterobicyclic ring is saturated or unsaturated and is unsubstituted or substituted with 
from 1 to 5 substituents independently selected from: 
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(a) 


halogen. 


(b) 


Ci-6 allcyl, 


(c) 


-0-Ci-6aIkyl, 


(d) 


Ci-6 haloalkyl. 


(e) 


-0-Ci^haloalkyl, 


(f) 


-GN, 


(g) 


=0, and 


(h) 


-OH; and 



10 is naphthyl or a 5- or 6-membered heteromonocylic ring containing from 1 to 4 
nitrogen atoms, wherein the heteromonocycHc ring is saturated or unsaturated, and 
wherein either the naphthyl or the heteromonocyclic ring is unsubstituted or 
substituted with from 1 to 4 substituents independently selected from halogen, oxo, 
Ci-4 allcyl, and -O-Ci-4 alkyl; 

15 

and all other variables are as originally defined or as defined in the first embodiment; 

and with the proviso that when Zl is G-Q3, Z2 is C-Q*, Z3 is CH, and X is C-Ql, 
thenYisnotC-Q2; 

20 

or a phannaceutically acceptable salt thereof. 

A third embodiment of the invention is a compound of Formula (I), 

wherein 

25 

A is phenyl or a fused carbocyclic ring system selected from the group consisting of 
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,and 



S Lis 

(i) a single bond; 

<ii) <CH2)l.5-, which is optionally substituted with 1 or 2 
substituents independently selected from the group consisting of halo^, -OH, -Ci-6 
alkyl, -O-Ci-e alkyl, -C02Ra, -C02(CH2)l.2R'^, -Cl-6 alkyl-ORa, -Rk, 
10 -(CH2)l-2R^^,-CH(ORa)-Rk and-CH(N(Ra)2)-Rk; 

(iii) -(CH2)0-2-CH=CH-(CH2)l-2-, which is optionally substituted 
with 1 or 2 substituents independently selected from the group consisting of halo^n, 
-OH, -Ci.6 alkyl, and -O-Ci-e alkyl; 

(iv) 



15 



■(CH2)o-2 




V , wherein u and v are 



each integers having a value from 0 to 4, provided that the sum of u + v is 1, 2, 3 or 4; 
or 

(v) a heteroatom-containing chain which is 
-(CH2)0.3N(Ra)-(CH2)l-3-, -(CH2)l.2-OC{=OHCH2)l-2-, or 
20 -(CH2)l-2-C(=0)0.(CH2)l-2-; 



25 



R5i 



IS 



(1) -H, 

(2) -Ci-4 alkyl, optionally substituted with from 1 to 3 substiturats 
independently selected from halogen, -O-Ci-6 alkyl, -O-Cl-6 
fluoroalkyl, "N0Ra)2, and -C02Ra; 
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(3) phenyl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci^ alkyl, Ci.6 
fluoroalkyi, -0-Ci^ alkyl, -O-Ci.6 fluoroalkyl, -S-Ci^ alkyl, 

-CN, and -OH, or 
5 (4) -Ci^ alkyl substituted with Rk; 

each Ra is independently -H or -Ci-g alkyl; 

each Rc is independently 

10 (1) -H, 

(2) ^Ci-4alkyl, 

(3) «C:i-4 alkyl substituted with -N(Ra)2, or 

(4) -Ci-4 alkyl-phenyl, wherein the phenyl is optionally substituted 
with 1 to 5 substituents independently selected from halogen, 

15 Ci-6 alkyl, Ci-6 fluoroalkyl, -O-Cl-6 alkyl, -O-Ci-6 

fluoroalkyl, -S-Ci-6 alkyl, -CN, and -OH; 

each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
20 unsubstituted or substituted with from 1 to S substituents independendy selected from: 

(a) halogen, 

(b) Ci«6 alkyl, 

(c) Ci-6 fluoroalkyl, 

(d) -O-Ci^ alkyl, 

25 (e) -O-Ci^ fluoroalkyl, 

(f) phenyl, 

(g) -S-Ci.6 alkyl, 

(h) -CN, 

(i) -OH, 

30 (j) phenyloxy, unsubstituted or substituted with from 1 to 3 

substituents independently selected fix)m: 

(i) halogen, 

(ii) Ci-6 alkyl, 

(iii) Ci-6 fluoroalkyl, and 
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. (iv) -OH, 
(k) -N(Ra)2. 
0) -Ci^aIkyl-N(Ra)2, 
(m) -Rt, 

(p) -(CH2)0-3C(=O)N^a)2,and 
(q) KCH2)0-3C(=O)Ra; 
(2) -C3.7 cycloalkyl, unsubstituted or^ubstituted with from 1 to 3 
substituents indepraidently selected from: 





(a) 


halogen, 


10 


(b) 


Ci-6 alkyl. 




(c) 


-O-C1.6 alkyl. 




(d) 


Ci-6 fluoroalkyl. 






-O-Ci^ fluoroalkyl, 




(0 


-CN, 




(h) 


phenyl, and 




(j) 


-OH; 



(3) -C3.7 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to S substituents independently selected from: 

(a) halogen, 
20 (b) Ci.6 alkyl, 

(c) -O-Ci-6 alkyl, 

(d) Ci«6 fluoroalkyl, 

(e) -O-Ci.6 fluoroalkyl, 

(f) -CN,and 
25 (g) -OH; 

(4) a 5- or 6- membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with from 1 
to 5 substituents independently selected frouK 

30 (a) halogen, 

(b) Ci^ alkyl, 

(c) Ci-6 fluoroalkyl, 

(d) -O-Ci.6 alkyl, 

(e) -O-Ci^ fluoroalkyl. 
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(f) phenyl, 

(g) -S-Ci-6 alkyl, 

(h) -CN, 

(i) -OH, 

5 (j) phenyloxy, unsubstituted or substituted with fiiom 1 to 3 

substituraits independently selected from: 

(i) halogen, 

(ii) C.i^ alkyl, 

(iii) Ci^ fluoioalkyl, and 

10 (iv) -OH, 

(k) -N(Ra)2. 

G) -Ci-6alkyl-N(Ra)2, 

(m) -Rt, 

(n) oxo, 

15 (o) -(CH2)0-3C(=O)N(Ra)2, and 

(p) -(CH2)0-3C(=O)Ra; 

(5) a S- or 6- membered saturated heterocyclic ring containing 1 or 
2 heteroatoms independoitly selected from oxygea, nitrogen and sulfur, whorein the 
heterocyclic ling is unsubstituted or substituted with fitom 1 to 4 substituents 
20 independently selected from: 



25 



30 



(a) 


halogen. 


(b) 


Ci^ alkyl, 


(c) 


-O-Ci^ alkyl. 


(d) 


Ci^ fluoroalkyl, 


(e) 


-0-Ci^ fluoroalkyl. 


(f) 


-C3sr. 


(g) 


oxo. 


(h) 


phenyl 


(i) 


benzyl. 


a) 


phenylethyl. 


(k) 


-OH, 


0) 


-(CH2)0-3C(=O)N(Ra)2, 


(m) 


-(CH2)0-3C(=O)Ra 


(n) 


-N(Ra)-C(=0)Ra, 
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(o) -N(Ra)-C(=0)ORa. 

(P) -(CH2)l.3N(Ra)<X=0)Ra. 

(q) -N(Ra)2, 

(r) -(CH2)l-3N(Ra)2. 

5 (s) •<CH2)0-3C(=O)Rt. 

(t) -Rt, 

(u) -N(Ra)Rt,and 

(V) -(CH2)l-3Rt;or 

(6) an 8- to 10- membered heterobicyclic ring containing from 1 to 
10 4 heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heterobicyclic ring is saturated or unsaturated and is unsubstituted or substituted with 
from 1 to 5 substituraits independently selected fitom: 





(a) 


halogen. 




(b) 


Ci^ alkyl. 


15 


(c) 


-O-Ci^ alkyl, 




(d) 


Ci^s fluoioalkyi, 




(e) 


-O-Ci^ fluoroalkyl, 




(f) 


-CN, 




(g) 


=0, and 


20 


(h) 


-OH; and 



Rt is naphthyl or a 5- or 6-membered heteromonocylic ring containing from 1 to 4 
nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
wherein either the naphthyl or the heteromonocyclic ring is unsubstituted or 
25 substituted with 1 or 2 ^ubstituents independently selected from halogm, oxo, Ci^ 
alkyl, and -O-Ci-4 alkyl; 

and aU other variables are as originally defined ac as defined in the first embodimrat; 

30 and with the proviso that when Zl is C-Q3, z2 is C-Q4, 23 is CO, and X is CtQI, 
thenYisnotC-Q2; 

or a phannaceutically acceptable salt thereof. 
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A fourth embodiment of the present invention is a con^und of 
Fonnula CD, wherein each is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substitated with from 1 to 4 substituents independently selected from: 
5 (a) halogen, 

(b) Ci-6 alkyl, 

(c) Ci-6 haloalkyl, 

(d) -O-Ci^alkyl. 

(e) -0-Ci^ haloalkyl, 

10 (f) phenyl, 

(g) -S-Ci-6alkyl, 

(h) -CN. 

(i) -OH, 

Q) phenyloxy, unsubstituted or substituted with ficom 1 to 3 
IS substituents independently selected from: 

(i) halogoi, 

(ii) Ci^alkyl, 

(iii) Ci^ haloalkyl, and 

(iv) -OH, 
20 (k) -N(Ra)2, 

0) -Ci-6alkyl-N(Ra)2, 

(m) -Rt, 

(p) -(CH2)0-3C(=O)N(Ra)2, and 
(q) -(CH2)0.3C(=O)Ra; 
25 (2) -C3^ cycloalkyl, unsubstituted or substituted with iErom 1 to 3 

substituents independently selected firom: 



30 



(a) 


halogen. 


(b) 


Ci^ alkyl, 


(c) 


-O-Ci-6 alkyl. 


(d) 


Ci-6 haloalkyl. 


(e) 


-O-Ci-6 haloalkyl. 


(f) 


-CN, 


(h) 


phenyl, and 




-OH; 
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(3) -C3-6 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to 4 substituents independently selected from: 
^ (a) halogen, 
(b) Ci-6alkyl. 
5 (c) -0-Ci^alkyl, 

(d) Ci^ haloalkyl, 

(e) -O-Ci-e haloalkyl, 

(f) -CN,and 

(g) -OH; 

10 (4) a 5- or 6- membered heteroaromatic ring selected from thienyl, 

pyridyl, pyridyl N-oxide, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isooxazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and 
pyridazinyl, wherein the heteroaromatic ring is unsubstituted or substituted on 
nitrogen or carbon with from 1 to 4 substituents independently selected from: 
IS (a) halo^n, 

(b) Ci-6alkyl, 
(<^) Ci-6 haloalkyl, 

(d) 0-Ci.6alkyl, 

(e) -O-Ci-6 haloalkyl, 

20 (f) phenyl, 

(g) -S-Ci^alkyl, 

(h) -CN, 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
25 substituents independently selected fiiom: 

(i) halogen, 

(ii) Ci^alkyl, 

(iii) Ci-6 haloalkyl, and 

(iv) -OH, 
30 (k) -N(Ra)2, 

0) -Ci-6alkyl.N(Ra)2, 

(m) -Rt, 

(n) 0x0, 

(o) -(CH2)0-3C(=O)N(Ra)2, and 
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(P) -(CH2)0.3C(=O)Ra; 
(5) a 5- or 6- or 7- membeied saturated heterocyclic ring selected 
from piperidinyl, morpholinyl, thiomoipholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 
S tetrahydrofuranyl, pyrazolidinyl, hexahydropyrimidinyl, thiazmanyl, thiazepanyl, 
azepanyl, thiadiazepanyl, dithiazepanyl, diazepanyl, and thiadiazinanyl; and wherein 
the heterocyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
independently selected fix)m: 





(a) 


halogen. 


10 


(b) 


Ci^alkyl, 




(c) 


-0-Ci^ alkyl. 




(d) 


Ci^ haloalkyl, 




(e) 


-O-Ci^ haloalkyl. 




Xf) 


^N, 


15 


(g) 


oxo. 




(h) 






(i) 


benzyl. 




Xj) 


phenylethyl, 




(k) 


-OH, 


20 


0) 


-(CH2)Q-3C(=0)N(Ra)2. 




(m) 


-(CH2)0-3C(=O)Ra. 




(n) 


-N(Ra)-C(=0)Ra, 




(0) 


-N(Ra)-C02Ra, 




(P) 


-(CH2)l-3N(Ra)-C(=0)Ra, 


25 


(q) 


-N(Ra)2, 




(r) 


.(CH2)l-3N(Ra)2. 




<s) 


-(CH2)l.3-ORa. 




(t) 


-<CH2)0-3CO2Ra, 




(u) 


-(CH2)0-3-O-(CH2)l-3-ORa. 


30 


(V) 


-S02Ra 




(w) 


-S02N(Ra)2, 




(X) 


-(CH2)0-3G(=O)O(CH2)l-2CH=CH2. 




(y) 


-Rt, 




(z) 


-(CH2)0-3C(=O)Rt, 
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(aa) .N(Ra)Rt, and 
(bb) -(CH2)l.3Rt; 

(6) a mono-unsaturated heterocyclic ring which is: 

^^:?) 

5 wherein p is an integer firom zero to 4 and wherein each ring carbon is optionally and 
independently substituted with -C 1-4 alkyl; or 

(7) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoimidazolyl, imidazo[4,5-b]pyridinyl, 
dihydroimida2o[4,5-b]pyridinyl, pyrazolo[4,3-c]pyridinyl, dihydropyrazolo[43- 

10 c]pyridinyl, tetrahydropyrazolo[4,3-clpyridinyl, pyrrolo[l,2-alpyrazinyl. 
dihydropyrrolo[l,2-a]pyrazinyl,tetrahydropyrr61o[l,2-a]pyrazinyl, 
octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, chromanyt 
isochromanyl, hexahydropyrazolo[4,3'<^]pyridinyl, hexahydropurinyl, 

15 hexahydrooxa2olo[3,4a]pyrazinyl, and l,2,3,4-tetrahydro-l,8-naphthyridinyl; and 
wherein the bicyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
independently selected from: 

(a) halogen, 

(b) Ci-6alkyl. 
20 (c) -O-Ci.6 alkyl, 

(d) Ci-6 haloalkyl, 

(e) -O-Ci-6 haloalkyl. 

(f) -CN, 

(g) =0.and 
25 (h) -OH; and 

Rt is naphthyl or a 5- or 6-membered heteromonocylic ring selected from 
pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, pyrrolyl, pyridyl, 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, and pyradizinyl; 
30 and wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted 
with from 1 to 4 substituents independently selected from halogen, oxo, Ci^ alkyl, 
and -O-Ci-4 alkyl; 
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and all other variables are as originally defined or as defined in any one of the 
preceding embodiments; 

5 and with the proviso that when Zl is C-Q3, Z2 is C-Q4, z3 is CH, and X is C-Ql, 
then Y is notC-Q2; 

or a pharmaceutically acceptable salt thereof. 

10 In an aspect of the fourth embodiment, the compound of Formula (I) is 

as just defined above, except that in part (5) of the definition of Rk the 5- or 6- or 7- 
membered saturated heterocyclic ring is selected fix>m piperidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, isooxazolidinyl, 
pyrrolidinyl, imidazolidinyl, piperazinyl, tetrahydrofuranyl^ pyrazolidinyl, 

IS ' hexahydropyrimidinyl, thiazinanyl» thiazepanyl, and azepanyl. 

A fifth embodiment of the present invention is a <:ompound of Formula 
I, wherein each is independently: 

(1) aryl selected fix)m phenyl and naphthyl, wherein aryl is 
20 unsubstituted or substituted with from I to 4 substituents independently selected from: 



(a) 


halogen, 


(b) 


Ci^ alkyl, 


(c) 


Ci^ fluoroallcyl, 


(d) 


-O-Ci^ alkyl. 


(e) 


-0-Ci^5 fluoroalkyl. 


(f) 


phenyl. 


(g) 


-S-Ci-6 alkyl, 


(h) 


-CN, 


(i) 


-OH. 


(j) 


phenyloxy, unsubstituted or substituted with from 1 to 3 




substituents independently selected from: 




(i) halogen. 




(ii) Ci^ alkyl. 




(iii) Ci^ fluoroall^l, and 
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(iv) -OH, 
(k) .N(Ra)2, 
(1) -Ci^alkyl-N(Ra)2. 

(m) -Rt. 

(p) -(CH2)0-3C(=O)N(Ra)2.and 
(q) -(CH2)0.3C(=O)Ra; 

-C3-6 cycloalkyl, unsubstituted or substituted with firom 1 to 3 
substituents independently selected from: 
(a) halogen, 
10 (b) Ci-6alkyl, 

(c) -O-Ci-6 alkyl, 

(d) Ci-6 fluoroalkyl, 

(e) -0-Ci-6fluoroalkyl, 

(f) -CN, 

15 Oi) phenyl, and 

0) -OH; 

(3) -C3-6 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to 4 substituents independently selected from: 

(a) halogen, 
20 (b) Ci-6 alkyl, 

(c) -O-Ci-6 alkyl, 

(d) Ci^ fluoroalkyl, 

(e) -O-Ci-6 fluoroalkyl, 

(f) -CN,and 
25 (g) -OH; 

(4) a 5- or 6- membeied heteioaromatic ring selected from thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nifax)g^ or caifoon with from 1 

30 to 4 substituents independently selected from: 

(a) halogen, 

(b) Ci-6 alkyl, 

(c) Ci-6 fluoioalkyl, 

(d) -O-Ci-6 alk>i. 



(2) 
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(e) -0-Ci-6fluQroaIkyl, 

(f) phenyl, 

(g) -S-Ci^alkyl, 

(h) -CN, 

5 (i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independraitly selected £rom: 

(i) halogen, 

(ii) Ci-6 alkyl, 

10 (ill) Ci^ fluotoalkyl, and 

(iv) -OH, 
(k) -N(Ra)2. 
0) -Ci^alkyl-N(Ra)2, 
(m) -Rt, 

15 (n) oxo, 

(o) -(CH2)0-3CX=O)N(Ra)2, and 
(P) -(CH2)0.3C(=O)Ra; 
(S) a 5- or 6- membered saturated heterocyclic ting selected fasm 
piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidin^, 
20 oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 

tetrahydrofuranyl, and pyrazolidinyl, wherein the heterocyclic ring is unsubstituted or 
substituted with from 1 to 3 substituents independendy selected £rom: ' 

(a) halogen, 

(b) Ci^ alkyl, 
25 (c) -O-Ci^ alkyl, 

(d) Ci^fluoroalkyl, 

(e) -O-Ci^fluoroalkyl, 

(f) -CN, 

(g) =o, 
30 (h) phenyl 

(i) benzyl, 

(j) phenylethyl, 
(k) -OH, 

0) -(CH2)0.3C(=O)N(^a)2, 
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(m) 


-(CH2)0.3C(=O)Ra, 




(n) 


N(Ra)-C(=0)Ra, 




(o) 


N(Ra)-C(=0)C«Ra, 




(P) 


(CH2)l-3N(Ra)^=0)Ra 


5 


(q) 


N(Ra)2. 




(r) 


(CH2)l-3N(Ra)2, 




(s) 


-(CH2)0-3C(=O)Rt. 




(t) 


-Rt. 




(u) 


-N(Ra)Rt, and 


10 


(V) 


-(CH2)l-3Rt;or 



(6) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoiniidazolyl, imidazo[4,5-b]pyridihyl, 
dihydroimida2o[4,5-^b]pyridinyl, pyrazolo[4,3-c]pyridinyl, dihydropyraEolo[4,3- 
c]pyiidinyl, tetrahydropyrazolo[4,3-clpyridinyl, pyiTolo[l,2-a]pyrazinyl, 

15 dihydropyiiolo[l,2-a]pyrazmyl,tetahydix>pyrrolo[l,2-^^ 

octahydiopyirolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
qmnoUnyl, isoquinolinyl, qmnoxaUnyl, quinazolinyl, dim 
isochiomanyl, wherein the bicyclic ring is unsubstituted or substituted with 1 or 2 
substituents independently selected from: 

20 (a) halogen, 

(b) Ci-ealkyl, 

(c) -O-Ci^alkyl, 

(d) Ci-6 fluoroalkyl, 

(e) -O.Ci-6 fluoroalkyl, 
25 (f) -CN, 

(g) =0,and 

(h) -OH; and 

is naphthyl or a 5- or 6-membered heteromonocylic ring selected from 
30 pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, pynolyl, pyridyl, 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, and pyradizinyl; 
and wherein the naphthyl or the heteromonocycUc ring is unsubstituted or substituted 
with 1 or 2 substituents independently selected from halogen, oxo, C1-4 alkyl, and 
-0-Ci-4aIkyl; 



-36- 



wo 02/30930 



PCT/USOl/31456 



and all other variables aie as originally defined or as defined in any one of the first, 
second, or third embodiments; 

5 and with the proviso that when iX is C-Q3, Z2 is C-Q4, z3 is CH, and X is C-Ql, 
thenYisnotC-Q2; 

or a phannaceutically acceptable salt thereof. 

10 A sixth embodiment of the present invention is a compound of 

Formula (I), wherein 

XisN; 

15 YisC-Q2; 

ZlisC-Q3; 

Z2isC-Q4; 

20 

Z3isCH; 

Q2, q3, and q4 are as defined in (i) or (ii) as follows: 
25 (i) Q2is 



(1) 


-H, 


<2) 


-Ci^ alkyl. 


(3) 


-Ci-6 fluoroalkyl. 


(4) 


-O-Ci.6 alkyl, 


(5) 


-O-Ci-6 fluoroalkyl. 


(6) 


halo. 


(7) 


-CN, 


(8) 


-Ci^ alkyl-ORa, 


(9) 


-Co^ alkyl-C(=0)Ra, 
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(10) -Co^alkyl-COaRa, 

(11) -Co-6aIkyl-SRa, 

(12) -N(Ra)2. 

(13) -Ci^aIkyl-N(Ra)2, 

5 (14) -C0-6alkyl-C(=O)N(Ra)2, 

(15) -Co-6 alkyl-G-Ci^ alkyl-C(=0)NCRa)2, wherein G is O, S, 
N(Ra),orN(S02Ra), 

(16) -NCRa)-C(Ra)=0, 

(17) -Ci-6 alkyI-N(Ra)-C(Ra)=0. 

10 (18) -C(=O)-N(Ra)-Ci.6alkyl-tC(=O)]0-l-N(Ra)2, 

(19) -C(=0)-N(Ra)-Ci-6 alkyl substituted with lor 2 -ORa, 

(20) -S02Ra, 

(21) -N(Ra)S02Ra. 

(22) -C2-6 alkenyl, 

15 (23) -C2-6 alkenyi-C(=0)-N(Ra)2. 

(24) -C2-5 alkynyl, 

(25) -C2-5 alkynyl-CH2N(Ra)2. 

(26) -C2-5 alkynyl-CH20Ra, 

(27) -C2-5 alkynyl-CH2S(0)n-Ra, 

NR^ 

.A. 



20 (28) 



(29) NR« , 

(30) -C(=NRa)-N(Ra)2 

(31) -N(Ra)-Ci-6 alkyl-SRa 

(32) -N(Ra)-Ci^ alkyl-ORa 
25 (33) -N(Ra)-Ci^ alkyl-N(Ra)2, 

(34) -N(Ra)-Ci^ alkyl-N(Ra)-C(Ra)=0, 

(35) -N(Ra)-Co-6alkyl-[C(=0)]i.2N(Ra)2. 

(36) -N(Ra)-Ci^alkyl-C02Ra 

(37) -N(Ra)C(=0)N(Ra).Ci-6 alJcyl-C(=0)N(Ra)2, 
30 (38) -N(Ra)C(=0)-Ci-6alkyl-N(Ra)2, 
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(39) 


-N^a).S02-N(Ra)2, 




(40) 


-Rk. 




(41) 


-Ci^ alky! substituted with Rk, 




(42) 


-Ci^ fluoioalkyl substituted with Rk, 


5 


(43) 


-C2-5 alkenyl-Rk, 




(44) 


-C2.5 alkynyl-Rk, 




(45) 


-O-Rk, 




(46) 


-O-Ci^ alkyl-Rk, 




(47) 


-S(0)n-Rk 


10 


(48) 


-S(0)n-Ci^ alkyl-Rk 




(49) 


-O-Ci^ alkyl-ORk 




(50) 


-O-Ci^ alkyl-O-Ci-4 allgrl-Rk, 




(51) 


-O-Ci^ alkyl-S(0)nRk, 




(52) 


-N(RC)-Rk, 


15 


(53) 


-N^c><::i-6 aUcyl substituted with one or two Rk grou^. 




(54) 


-N(RC)^1^ alkyl-ORk, 




(55) 


-C(=0)-Rk 




(56) 


-C(=0)N(Ra)-Rk, 




(57) 


-N(Ra)C(=0)-Rk, 


20 


(58) 


-C(=0)N(Ra)-Ci-6 alkyl-Rk or 




(59) 


-N(Ra)-Co-6 alkyl-S(0)nRk; and 




each 


of Q3 and Q4 is independoitly: 




(1) 


-H, 


25 


(2) 


-Ci^alkyl, 




(3) 


-Ci^fluoroalkyl, 




(4) 


-O-Ci-6 alkyl. 




(5) 


-O-Ci^ fluoioalkyl. 




(6) 


halo. 


30 


(7) 


-CN, 




(8) 


-Ci-6 alkyl-ORa 




(9) 


-Co-6 alkyl-C(=0)Ra, 




(10) 


-Co^ alkyl-C02Ra, 




(11) 


-SRa, 



-39- 



wo 02/30930 



PCT/USOl/31456 



(12) 


-NCRa)2, 


(13) 


-Ci^alkyl-N(Ra)2, 


(14) 


-Co^ alkyl-C(=0)N(Ra)2, 


(15) 


-S02Ra, 


(16) 


-N(Ra)S02Ra 


(17) 


-Rk or 


(18) 


-Ci^ alkyl substituted with Rk; or 



(ii) alternatively, Q2 and Q3 together with the carbon atoms to which they 
10 are attached and the fused ring carbon atom therebetween form a 5- or 6-membered 
monocyclic carbocycle or a 5- or 6-membered monocyclic heterocycle, wherein the 
heterocycle contains 1 or 2 heteroatoms selected from nitrogen, oxygen and sulfur, 
and wherein either the carbocycle or heterocycle is optionally substituted with from 1 
to 3 substituents independently selected from 



15 


(1) 


-Ci^ alkyl. 




(3) 


-Ci^ fluoioalkyl, 




(4) 


-O-Ci-6 alkyl, 




(5) 


-0-Ci^ fluoioalkyl. 




(6) 


halo. 


20 


(7) 


-CN, 




(8) 


-Ci^ alkyl-ORa, 




(9) 


-Ci^ alkyl-SRa, 




(10) 


-Ci.6alkyl-N(Ra)2, 




(11) 


-Ci^ alkyl-C(=0)-N(Ra)2, 


25 


(12) 


-Ci^ alkyl-C02R*. 




(13) 


oxo. 




(14) 


-Rk, and 




(15) 


-Ci^ alky] substituted with Rk; and 



30 Q4 is as defined in (i) above; 

and all other variables are as originally defined or as defined in any one of the 
preceding embodiments; 
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or a phannaceutically acceptable salt Aoeof. 

In an aspect of the sixth enbodiment, the compound of Formula CD is 
as just defined above, except that part (i) of the definition of Q2, Q3, and Q4 does not 
5 include (59) -N(Ra)-Co-6alkyl-S(0)nRk. 

A seventh embodiment of the present invention is a compound of 
Formula I, wherein 

10 XisN; 

YisC-Q2; 

ZlisC-Q3; 

15 

Z2isC-Q4; 

Z3isCH; 
20 Q2is 

(1) -H, 

(2) ^i-6alkyl, 

(3) -Ci-e fluoroalkyl, 

(4) -O-Ci^ alkyl, 

25 (5) -O-Ci^ fluoroalkyl, 

(6) halo, 

(7) -CN. 

(8) -Ci^ alkyl-ORa, 

(9) -Co-6 alkyl-C(=0)Ra, 
30 (10) -Co-6 alkyl-C02Ra. 

(11) -Co-6 alkyl-SRa, 

(12) -N(Ra)2. 

(13) -Cl-6 alkyl -N(Ra)2, 

(14) -Co-6 allcyl-C(=0)N(Ra)2, 
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Na N(R«)2 



(15) -Ci-6 alkyl-N(Ra)-C(Ra)=0, 

(16) -S02Ra, 

(17) -N(Ra)S02Ra, 

(18) -C2-5alkyiiyl. 

(19) -C2.5 alkynyl-CH2N(Ra)2. 

(20) -C2-5 aIkynyl-CH20Ra, 
NR^ 

A- 

(21) 

(22) -N(Ra)-Ci.6 alkyl-SRa, 

(23) -N(Ra)<:i^alkyl-ORa. 
10 (24) -N(Ra)-Ci^ alkyl-N(Ra)2, 

(25) -N(Ra)-Ci^ alkyl-N(Rax:(Ra)=o, 

(26) -Rk, 

(27) -Ci^alkyl substituted with Rk, 

(28) -Ci.6fluoroalkyl substituted with Rk, 
15 (29) -C2-5 alkenyl-Rk, 

(30) -C2.5 alkynyl-Rk, 

(31) -O-Rk, 

(32) -O-Ci^alkyl-Rk, 

(33) -S(0)n-Rk. 

20 (34) -S(0)n-Ci^alkyI.Rk, 

(35) -0-Ci^alkyl-ORk, 

(36) -O-Ci^alkyl-O-Ci^alkyl-Rk, 

(37) -O-Ci^ alkyl-SRk, 

(38) -N(Rc>Rk, 

25 (39) -N(Rc>Ci^alkyl substituted with one or two Rk groups, 

(40) -N(Rc>Ci^ alkyl-ORk 

(41) -C(=0)N-<:i^ alkyl-Rk, 

(42) -C2-5 alkynyK:H2S(0)n-Ra, 

(43) -C(=NRa)-N(Ra)2, or 

30 . (44) R^ , wherein pis an integer £romz^ to 3; 
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each of Q3 and Q* is independently: 





(1) 


-H. 




(2) 


-Ci-6alkyl, 


5 


(3) 


-Ci_6 fluoroalkyl. 




(4) 


-O-Ci-6 alkyl, 




(5) 


-0-Ci^ fluoroalkyl, 




(6) 


halo. 




0) 


-CN, 


10 


(8) 


-Ci^ alkyl-ORa, 




(9) 


-Co^ alkyl-C(=0)Ra 




(10) 


-CO-6 alkyl-C02Ra, 




(11) 


-SRa, 




(12) 


-N(Ra)2. 


15 


(13) 


-Ci-6 alkyl -N(Ra)2, 




(14) 


-Co-6 alkyl-C(=0)NCRa)2, 




(15) 


-S02Ra 




(16) 


-N(Ra)S02Ra 




(17) 


-Rk or 


20 


(18) 


-Ci^ alkyl substituted with Rk; 



and all other variables are as defined in any one of the first, second, third, fourth, or 
fifth enobodiments; 

25 or a pharmaceutically acceptable salt thereof. 

An eighth embodiment of the present invention is a compomid of 
Formual (I), wherein 

30 XisN; 

YisC-Q2; 

Zl is C-Q3; 
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Z2isC-Q4;and 
ZSisCH; 

" 5 

and all other variables are as originally defined or as defined in any of the preceding 
embodiments; 

or a phaimaceutically acceptable salt thereof. 

10 

In an aspect of the eighth embodiment, A is phenyl^ and Q3 and Q4 are 

both-H. 

A ninth embodiment of the present invention is a compound of 
IS Formula I, wherein: 

Q3is: 



(1) 


-H, 


(2) 


-Ci-6 alkyl, 


(3) 


-Ci_6 fluoroalkyl, 


(4) 


-0-Ci^ alkyl, 


(5) 


-O-Ci-6 fluoroalkyl. 


(6) 


halo. 


C7) 


-CN, 


(8) 


-Ci^ alkyl-ORa, 


(9) 


-Co-6alkyl-C(=0)Ra, 


(10) 


-Co-6 alkyl-C02Ra, 


(11) 


-SRa 


(12) 


-N(Ra)2, 


(13) 


-Ci-6 alkyl -N(Ra)2, 


(14) 


-Co-6 alkyl-C(=0)N(Ra)2, 


(15) 


-«02Ra, 


(16) 


-N(Ra)S02Ra 


(17) 


-Rk or 
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(18) -Ci-6a]kyl substituted with Rlc; 



Q4is: 

(I) -H. 

5 (2) -Ci-6alkyl, 

(3) -Ci-6fluoroalkyl, 

(4) -O-Ci^alkyl, 

(5) -0-Ci-6fluoioalkyl, 

(6) halo, 
10 (7) -CN, 

(8) -Ci-6 alkyl-ORa. 

(9) -Co^ alkyl-C{=0)Ra 

(10) -Co-6 alkyl-COiRa. 

(II) -SRa 

15 (12) -N(Ra)2, 

(13) -Ci^alkyl-N(Ra)2, 

(14) -Co-6aIkyl-C(=0)N(Ra)2, 

(15) -SOaRa.or 

(16) -N(Ra)S02Ra; 

20 

and aU other variables are as defined in the seventh embodiment; 
or a pharmaceutically acceptable salt thereof . 

25 Li an aspect of the nintfi embodiment, Q3 and Q4 are bodi-H. 

A tenth embodiment of the present invention is a compound of 



Formula (D): 
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wheidn 
A is 

5 




Lis 

(i) a single bond; 
10 (ii) -(CH2)l-3-> which is optionally substituted with lor 2 

substituoits independently selected from the group consisting of halogen, -OH, -Ci^ 
alkyl, -O-Ci-4 alkyl, -CO2CH3, -C02CH2-phenyl, phwiyl, benzyl, -(CH2)l.20H, 
-ai(OH)-phenyl, and -CH(lSIH2)-phenyl; 

(iii) -(CH2)0-1-CH==CH-(CH2)-, which is optionally substituted 

IS with 1 or 2 substituents independently selected £tom the group consisting of halogen! 
-OH, -Ci-4 alkyl, and -O-Ci-4 alkyl; 

(iv) 

— (CH2)oT-a[/— (CH2)o-— 

^ 'v • , wherein u and v are 

each integers having a value of from 0 to 4, provided that the sum ofu + visl,2,3or 
20 4; or 

(v) a heteroatom-containing chain which is -N(Ra)-(CH2}l.2-> 
-CH2-OC(=0>CH2-, or -CH2-C(=0)0-CH2-; 

ZlisNorC-Q3; 

25 

q2 and Q3 are as defined in (i) or (ii) as follows: 
(i) Q2is 

(1) -H, 

(2) -Cm alkyl. 
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(3) -Ci^fluoroalkyl, 

(4) -0-Ci^alkyl, 

(5) -O-Ci^ fluoioalkyl, 

(6) halo. . 
5 (7) ^N. 

(8) -Ci^alkyl-ORa, 

(9) -(CH2)0-2C(=O)Ra. 

(10) -(CH2)0-2CO2Ra 

(11) -(CH2)0-2SRa. 
10 (12) -N(Ra)2, 

(13) -Ci-4alkyl-N(Ra)2, 

(14) -(CH2)0-2C(=O)N(Ra)2, 

(15) -G-Ci.6alkyl-C(=0)N(Ra)2, wherein G is 0,S,N(Ra), or 
N(S02Ra), 

15 (16) -N(Ra).C(Ra)=0, 

(17) -(CH2)l-3-N(Ra>€(Ra)=o. 

(18) -C(=O)-N(RaHCH2)l.3-{C(=O)]0.l-N(Ra)2, 

(19) -C(=0)-N(Ra).CMalkyl substituted with lor 2 ^Ra, 

(20) -S02Ra, 

20 (21) -NCRa)S02Ra, 

(22) -C2-4 alkenyl, 

(23) -C2-4 alkenyl-C(=0)-N(Ra)2, 

(24) -C2.3 alkynyl, 

(25) — C-C-CH2N(R^)2 ^ 
25 (26) C^C-CHaOR' 

^27) C^C CH2SR' 

(28) — CSC-CH2SO2R' 

(29) 

R* 

(30) NR« , 

30 (31) -N(Ra)^i^alkyl-SRa, 



a 

a 



Na N(R^2 
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(32) 


-N(Ra)-Ci^alkyl-ORa, 


(33) 


-N(Ra)-Ci-4 aIkyl-N(Ra)2, 


(34) 


-N(Ra)-Ci^ alkyl-N(Ra)<:(Ra)sO, 


(35) 


-N(Ra).Co.4alkyl-[C(=0)]i-2N(Ra)2. 


(36) 


-N(Ra)-Ci^ alkyl-C02Ra 


(37) 


-N(Ra)C(=0)N(Ra)-CMalkyl-C(=0)N(Ra)2, 


(38) 


-N(Ra)C(=0)-CM alkyl-N(Ra)2, 


(39) 


-N(Ra)-S02-N(Ra)2, 


(40) 


-Rk, 


(41) 


-Ci-4 alkyl substituted with Rk 


(42) 


-Ci-4 fluoioalkyl substituted with Rk, 


(43) 


-C2-5 alkenyl-Rk 


(44) 


-C2-5 alkynyl-Rk, 


(45) 


-O-Rk, 


(46) 


-0-Ci-4alkyl-Rk, 


(47) 


-S(0)n-Rk. 


(48) 


-S(0)n-Ci^alkyl-Rk, 


(49) 


-O-Cm alkyl-ORk, 


(50) 


-O-Cm alkyl-O-Ci^ alkyl-Rk, 


(51) 


-O-Ci^ alkyl-S(0)nRk, 


(52) 


-N(RC)-Rk 


(53) 


-N(Rc)-Ci-4 alkyl substituted with one or two Rk groups, 


(54) 


-N(RC)-Ci^ alkyl-ORk 


(55) 


-C(=0)-Rk, 


(56) 


-C(=0)N(Ra)-Rk, 


(57) 


-N(Ra)C(=0)-Rk, 


(58) 


-C(=0)N(Ra)-Ci^ alkyl-Rk, or 


(59) 


-N(Ra)-Co^ alkyI-S(0)nRk; 


Q3 is 




(1) 


-H, 


(2) 


-Ci^ alkyl. 


(3) 


-Ci^ fluoroalkyl. 


(4) 


-O-Ci-4 alkyl. 
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(5) -O-Ci-4 fluoioalkyl, 

(6) halo selected fiom-F, -CI, and "Br, 

(7) -CN, 

(8) -Ci^ alkyl-ORa or 

5 (9) -Ci^alkyl substituted with Rk; or 

(ii) alternatively, Q2 and Q3 together with the carbon atoms to 
which they are attached and the fused ring caibon atom attached therebetween foim a 
5- or 6-membeied monocyclic heterocycle, wherein the heterocycle contains 1 or 2 
10 heteroatoms selected from nitrogen, oxygen and sulfur, and wherein the heterocycle is 
optionally substituted with from 1 to 3 substituents independently selected from 





(1) 


-Ci^ alkyl, 




(3) 


-Ci-4 fluoioalkyl, 




(4) 


-O-Ciut altyl. 


15 


(5) 


-O-Ci-4 fluoroalky]. 




(6) 


halo. 




(7) 


-CN, 




(8) 


-Ci^alkyl-ORa, 




(9) 


-Ci^ alkyl-S(0)nRa, 


20 


(10) 


-Ci^ alkyl-N(Ra)2, 




(11) 


-Ci^ alkyl-C(=0)-N(Ra)2. 




(12) 


-Ci-4 alkyl-C02Ra, 




(13) 


0X0, 




(14) 


-Rk, and 


25 


(15) 


-Ci-4 alkyl substituted with 



Q4is: 

(1) -H. 

(2) -Ci^ alkyl. 

30 (3) -Ci-4 fluoroalkyl, 

(4) -0-Ci^ alkyl. 

(5) -O-Ci-4 fluoroalkyl, 

(6) halo selected ftom-F, -CI, and -Br, 

(7) -CN. 
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(8) -Ci^ alkyl-ORa, 

(9) -N(Ra)2.Qr 

(10) ^i^alkyl-N(Ra)2; 

5 each of Rl and R2 is mdq)aidratly: 



(1) 


-H, 


(2) 


-Ci-4 alkyl. 


(3) 


-Ci^ fluoroalkyl, 


(4) 


-O-Ci-4 alkyl. 


(5) 


-0-Ci^ fluoroalkyl. 


(6) 


-OH, 


(7) 


halo, 


X8) 


-CN, 


(9) 


-Ci^ alkyl-ORa 


(10) 


-(CH2)0-2C(=O)Ra, 


(11) 


-(CH2)a-2C02Ra, 


(12) 


-(CH2)0-2SRa. 


(13) 


-N(Ra)2. 


(14) 


-Cm alkyl N(Ra)2, 


(15) 


-(CH2)0-2C(=O)N(Ra)2, 


(16) 


-CiA alkyl-N(Ra)-C(Ra)=0, 


(17) 


-S02Ra, 


(18) 


-N(Ra)S02Ra 


(19) 


-O-Cm alkyl-ORa, 


(20) 


-O-Ci-4 aIk3d-SRa, 


(21) 


-O-Ci-4 aIkyl-NH-C02Ra, 


(22) 


-0-C2^alkyl-N(Ra)2, 


(23) 


-N(Ra)-Ci-4alkyl-SRa 


(24) 


-N(Ra)-Ci^ alkyl-ORa. 


(25) 


-N(Ra)-CM alkyl-N(Ra)2, 


(26) 


-N(Ra)^lu| alkyl-N(Ra)-C(Ra)=0, 


(27) 


-Rk 


(28) 


-Ci^ alkyl substituted with 1 or 2 Rk groups. 


(29) 


-Ci-4 fluoroalkyl substituted with 1 or 2 Rk groups. 
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(30) -0-Rk, 

(31) -O-Ci^alkyl-Rk. 

(32) -S(0)n-Rk, 

(33) -S(0)n-Cl-4 alkyl-Rk, 
5 (34) -O-Ci-4 alkyl-ORk, 

(35) -O-Ci-4 alkyl-O-Ci^ alkyl-Rk, 

(36) -O-Ci^ alkyl-S(0)nRk or 

(37) -C(Malkyl-N(Rb)(Rk); 

10 each of R3 and R4 is independently 

(1) -H. 

(2) halo, 

(3) -CN. 

(4) -OH. 

15 (5) Ci^alkyl, 

(6) Ci^ fluoroalkyl, 

(7) -O-Ci-4 alkyl, 

(8) -O-Ci^ fluoroalkyl, 

(9) -Ci^ alkyl-ORa, 
20 (10) -O-Ci^ alkyl-ORa 

(11) -0-Ci^ alkyl-SRa 

(12) -O-Ci-4 alkyl-NH-C02Ra, or 

(13) -0-C2h4 aUcyl-N(Ra)2; 



25 R5 



IS 



(1) -H, 

(2) -Ci^ alkyl, optionally substituted with 1 or 2 substituents 
independently selected from halogen, -0-Ci_4 alkyl, -O-Cj^ 
fluoroalkyl, -N(Ra)2, and -C02Ra; 

30 (3) phenyl optionally substituted with from 1 to 3 substituraits 

independently selected from halogen, Ci^ alkyl, Ci^ 
fluoroalkyl, -0-Ci^ alkyl, -O-C1-4 fluoroalkyl, -S-Ci^ alkyl, 

-CN, and -OH, or 
(4) -Ci-4 alkyl substituted with phenyl; 
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each is independently -H or -Ci^ alkyl; 

each Rt> is independently: 
5 (1) -H, 

(2) -Ci-4alkyl, 

(3) -Ci-4 fluoroalkyl, 

(4) -RK 

(5) -Ci^alkyl-Rk 

10 (6) -S(0)n-Rkor 

(7) -C(=0)-Rk; 

each Rc is independently 

(1) -H, 
15 (2) -Ci^alkyl, 

(3) -Ci^alkyl substituted witfi-N(Ra)2, or 

(4) -Cl-4 alkyl-phenyU wherein the phrayl is optionally substituted 

with 1 to 3 substituents independently selected from halogen, 
Ci-4 alkyl, Auoroalkyl, -0-Ci^ alkyl, -O-Ci^ 
20 fluoroalkyl, -S-Ci^ alkyl. -CN, and -OH; 

each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substituted with from 1 to S substituents independently selected from: 



25 


(a) 


halogen, 




(b) 


Ci^ alkyl. 




(c) 


Ci-6 fluoioalkyl. 




(d) 


-O-Ci^ alkyl. 




<e) 


-O-Ci^ fluoioalkyl. 


30 


(f) 


phenyl, 




(g) 


-S-Ci-6 alkyl. 




(h) 
(i) 


-CN, 
-OH, 
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0) 


phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(i) halogen, 

(ii) Ci-6allcyl. 


5 




(iii) Cl-6 fluoroalkyl, imd 

(iv) -OH. 




(k) 


-N(Ra)2, 




0) 


-Ci^ alkyl-N(Ra)2, 




(m) 


-Rt. 


10 


(P) 


-(CH2)0-3C(=O)N(Ra)2, and 




(q) 


-(CH2)0-3C(=O)Ra; 




(2) -C3-7 cycloalkyl. unsubstituted (ht substituted with firom 1 to 3 




substituents indepoideDtly selected firom: 




(a) 


halogra. 


15 


(b) 


Ci^alkyl, 




(c) 


-O-Ci^alkyl. 




(d) 


Ci^ fluoroalkyl. 




(e) 


-0-Ci^ fluoroalkyl, 




(f) 


-CN, 


20 


(h) 


phenyl, and 




0) 


-OH; 




(3) -C3_7 cycloalkyl fused with a phenyl ring, unsubstituted or 




substituted with from 1 to 5 substituents independently selected from: 




(a) 


halogen. 


25 


(b) 


Ci-6 alkyl. 




(c) 


-0-Ci^ alkyl. 




(d) 


Ci^ fluoroalkyl. 




(e) 


-0-Ci^ fluoroalkyl. 




(f) 


-CN,and 


30 


(g) 


-OH; 




(4) a5- 


or 6- membered heteroaromatic ring containing from 1 to 4 



heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen orcaibon with from 1 
to 5 substituents independently selected from: 
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(a) halogen, 

(b) Ci-6alkyl. 

(c) Ci^ fluoioalkyl, 

(d) -0-Ci^alkyl, 

5 (e) -O-Ci-6 fluoioalkyl, 

(f) phenyl, 

(g) -S-Ci-6 alkyl. 

(h) -CN, 

(i) -OH, 

10 (j) phenyloxy, unsubstituted or substituted with from 1 to 3 

substituents ind^ndently selected from: 

(i) halogra, 

(ii) Ci^s alkyl, 

(iii) Ci^ flu(xoa]k^, and 

15 (iv) -OH. 

(k) -N(Ra)2, 

a) -Ci.6alkyI-N(Ra)2. 

(m) -Rt, 

(n) 0X0, 

20 (o) -(CH2)0-3C(=O)N(Ra)2, and 

(P) -(CH2)0-3C(=O)Ra; 
(5) a5-or6-or7-membeiedsaturatedhetmx:ycUcring 
containing firom 1 to 3 heteioatoms independently selected from oxygen, nitrogen and 
sulfur, wh^n tfie heterocyclic ring is unsubstituted or substituted with from 1 to 4 
25 substituents independratly selected from: 



30 



(a) 


halogen, 


(b) 


Ci^ alkyl, 


(c) 


-O-Ci-6 alkyl. 


(d) 


Ci^ fluoroalkyl. 


(e) 


-O-Ci^ fluoroalkyl, 


(f) 


-CN, 


(g) 


oxo, 


(h) 


phenyl 


(i) 


benzyl. 
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a) 


phaiylethyl, 


(k) 


-OH, 


0) 


-(CH2)0-3C(=O)N(Ra)2. 


(m) 


-(CH2)0-3C(=O)Ra 


(n) 


-N(Ra)-C(=0)Ra, 


(o) 


-N(Ra)-C02Ra 


(P) 


-(CH2)l-3N(Ra)<:(=0)Ra. 


(q) 


-N(Ra)2, 


(r) 


-(CH2)l.3N(Ra)2. 


(s) 


-(CH2)l-3-ORa 


(t) 


-(CH2)0-3CO2Ra, 


(u) 


-(CH2)0-3-O-(CH2)l-3-ORa 


(V) 


-SOiRa. 


(w) 


-S02N(Ra)2, 


(X) 


-(CH2)0-3C(=O)O(CH2)l.2CH=CH2. 


(y) 


-Rt. 


(z) 


-(CH2)0-3C(=O)Rt, 


(aa) 


-N(Ra)Rt, and 


(bb) 


-(CH2)l-3Rt; or 



20 (6) an 8- to 10- membered heterobicyclic ring containing from 1 to 

4 heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
heterobicyclic ring is saturated or unsaturated, and is unsubstituted or substituted with 
from 1 to 5 substituents independently selected from: 





(a) 


halogen, 


25 


(b) 


Ci_6 alkyl. 




(c) 


-O-Ci^ alkyl. 




(d) 


Ci^ fluoroalkyl. 




(e) 


-O-Ci^sfluoioalkyl, 




(0 


-CN, 


30 


(g) 


=0, and 




(h) 


-OH; 



Rt is naphthyl or a 5- or 6-membered heteromonocylic ring containing from 1 to 4 
nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
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wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted with 
firom 1 to 4 substituents independently selected from halogen, oxo, Ci^ alkyl, and 
-O-Ci-4 alkyl; and 

S n is an integer equal to 0, 1 or 2; 

or a phaimaceutically acceptable salt thereof . 

In an aspect of the tenth embodiment, the compound of Formula (II) is 
10 as just defined above, except that part (i) of the definition of Q2 does not include (59) 
-N(Ra)-Co^ alkyl-S(0)nRk. 

An eleventh embodiment of the present invention is a compound of 
Formula (n), wherein 

15 

A is 




20 Lis 

(i) a single bond; 

(ii) -(CH2)l-3-, which is optionally substituted with 1 or 2 
substituents independently selected from the group consisting of -OH, ^1-4 alkyl, 
O-Ci-4 alkyl, -CO2CH3, -CC)2CH2-phenyl, phenyl, benzyl, "(CH2)l-20H, 

25 -CH(OH)-phenyl, and -CH(NH2)-phenyl; 

(iii) -(CH2)0-1-CH=CH-(CH2K which is optionally substituted 

with 1 or 2 substituents independently selected from the group consisting of halogen, 
^H, -Ci-4 alkyl, and -O-C1-4 alkyl; 

(iv) 
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— (CH2)oT"^^ (CH2)o.— 

^ 'V ^ wherein u and v are 

each integers having a value of firom 0 to 4, provided that the sum of u + v is 1, 2, 3 or 
4; or 

(v) a heteroatom-containing chain which is -N(R^)^(CH2)l-2-> 
5 -CH2-0C(=O)-CH2-,or.CH2-C(=O)0-CH2-; 

ZlisNorC-Q3; 





Q2i8 




10 


(1) 


-H, 




(2) 


-Ci-4alkyl, 






liuoroaiKyi, 




(4) 


-U-Ci-4 aUcyl, 




(5) 


-U-ci^ uuoFoalKyl, 


15 


(6) 


halo. 




(7) 


-CN, 




(8) 


-Ci^ alkyl-ORa 




(9) 


-(CH2)0-2C(=O)Ra. 




(10) 


-(CH2)0-2CO2Ra. 


20 


(11) 


-(CH2)0-2SRa, 




(12) 


-N(Ra)2, 




(13) 


-Ciui alkyl -N(Ra)2, 




(14) 


-(CH2)0-2C(=O)N(Ra)2. 




(15) 


-S02Ra, 


25 


(16) 


-N(Ra)S02Ra, 




(17) 


-C2-3 alkynyl. 




(18) 


— C=C-CH2N(R^)2 ^ 




(19) 


— C^C-CHgOR^ 




(20) 


-N(Ra)-Ci^ alkyl-SRa 


30 


(21) 


-N(Ra)-CM alkyl-ORa, 




(22) 


-N(Ra)-Ci-4 alkyl-N(Ra)2, 




(23) 


-N(Ra>CM alkyl-N(Ra)-C(Ra)=0, 
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(24) -Rk 

(25) -Ci^alkyl substituted with R]^, 

(26) -Ci^fluoroalkyl substituted with Rk, 

(27) -C2.5alkenyl-Rk, 
5 (28) -C2.5alkynyl.Rk, 

(29) .O-Rk, 

(30) -O-Cm alkyl-Rk, 

(31) -S(0)„-Rk, 

(32) -N(RC)-Rk, 

10 (33) -N(RC)-Ci^alkyl substituted with one or two Rk groups, 

(34) -N(Rc)-Ci-4 alkyl-ORk 

(35) -C(=0)N.Ci.4 alkyl-Rk, 

(36) — C^C-CHaSR^ or 
— C^C-CHgSOaR". 



(37) 



15 



Q3is 



(1) -H, 

(2) -Ci.4alkyl, 

(3) -Ci^ fluoioalkyl, 
20 (4) -O-Ci^alkyl, 

(5) -O-C1.4 fluoioalkyl, 

(6) halo selected firom -F, -CI, and -Br, 

(7) -CN, 

(8) .Ci-4 alkyl-ORa or 

25 (9) -Ci^ alkyi substituted with Rk; 

Q4is: 

(1) -H. 

(2) -Ci^alkyl, 

30 (3) -Ci-4 fluoroalkyi, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci^ fluoroalkyi, 

(6) halo selected from -F, -CI, and -Br. 

(7) -CN, 
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(8) -Ci_6 alkyl-ORa 

(9) -N(Ra)2, or 

(10) -Ci-6alkyl-N(Ra)2; 

5 each of Rl and R2 is independently: 



(1) 


-H. 


(2) 


-Ci^alkyl. 


(3) 


-Cl-4 fluoroalkyl. 


(4) 


-0-Ci^alkyl, 


(5) 


-0-Ci^ fluoroalkyl, 


(6) 


-OH, 


(7) 


halo. 


(8) 


-CN,. 


(9) 


-Ci^ alkyl-ORa, 


(10) 


-(CH2)0.2C(=O)Ra. 


(11) 


-(CH2)0^2CO2Ra, 


(12) 


-(CH2)0-2SRa, 


(13) 


-N(Ra)2, 


(14) 


-Ci^alkylN(Ra)2, 


(15) 


-(CH2)0-2C(=O)N(Ra)2, 


(16) 


-Ci^ alkyl-N(Ra)-C(Ra)=0, 


(17) 


-S02Ra, 


(18) 


-N(Ra)S02Ra, 


(19) 


-O-Ci-4 alkyl-ORa, 


(20) 


-O-Ci^ alkyl-SRa, 


(21) 


-O-Ci^ alkyl-NH-C02Ra, 


(22) 


-0-C2^ alkyl-N(Ra)2, 


(23) 


-N(Ra)-Ci^ alkyl-SRa, 


(24) 


-N(Ra)-Ci^ alkyl-ORa, 


(25) 


-N(Ra)-Ci^ alkyl-N(Ra)2, 


(26) 


-N(Ra)-Ci-4 alkyl-N(Ra)-C(Ra)=0, 


(27) 


-Rk, 


(28) 


-Ci-4 alky] substituted with 1 or 2 Rk groups. 


(29) 


-Ci-4 fluoroalkyl substituted with 1 or 2 Rk groups. 
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(30) -0-Rk, 

. (31) -O-Ci-4 alkyl-Rk, 

(32) -S(0)n-Rk. 

(33) -S(0)n-Cl-4alkyl-Rk, 
5 (34) -O-Ci^alkyl-ORk, 

(35) -rO-Ci^alkyl-O-Ci^alkyl-Rk, 

(36) -0-CMalkyl-SRk,or 

(37) -Co-4alkyl-N(Rb)(Rk); 

10 each of R3 and R^ is independently 



15 



20 



25 R5 



IS 



(1) 


-H. 


(2) 


halo. 


(3) 


-CN, 


(4) 


-OH, 


(5) 


CMalkyl, 


(6) 


CMfluoroalkyl, 


(7) 


-CM:1^ allqrl, 


(8) 


-0-Cm fluoroalkyl. 


(9) 


-Ci-4 alkyl-ORa, 


(10) 


-0-Ci:4 alkyl-ORa, 


(11) 


-O-Ci^ alkyl-SRa 


(12) 


-0-Ci^ aIkyl-NH-C02Ra, or 


(13) 


-0-C2-4 alkyl-N(Ra)2; 



(1) -H, 

(2) -Ci-4 alkyl, optionally substituted with 1 or 2 substituents 
independently selected from halogen, -O-Ci^ alkyl, -O-Ci-4 
fluoroalkyl. -N(R^)2, and -C02R^; 

30 (3) phenyl optionally substituted with from 1 to 3 substituents 

independently selected from halogen, Ci-4 alkyl, C1-4 
fluoroalkyl, -O-C1-4 alkyl, fluoroalkyl, -S-Ci^ alkyl, 

-CN, and -OH, or 
(4) -Ci-4 alkyl substituted with phenyl; 
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each Ra is independently -H or -Ci-4 alkyl; 

each Rb is independently: 

5 (1) -H, 

(2) -Ci^alkyl, 

(3) -Ci^ fluoroalkyl, 

(4) -Rk, 

(5) -Ci-4 alkyl-Rk 
10 (6) -S(0)n-Rk or 

(7) .C(=0)-Rk; 

each Rc is independently 

(1) -H. 

15 (2) -Ci-4alkyl. 

(3) -Ci-4 alky! substituted with -N(Ra)2, or 

(4) -Ci-4 alkyl-phenyl, wherein the phenyl is optionally substituted 

with 1 to 3 substituents independently selected from halogen, 
Ci-4 alkyl, Ci^ fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 
20 fluoroalkyl, -S-Ci-4 alkyl, -CN, and -OH; 

each t(X is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aiyl is 
unsubstituted or substituted with from 1 to S substituents independently selected from: 



25 


(a) 


halogen, 




(b) 


Ci-6 alkyl. 




(c) 


Ci-6 fluoroalkyl. 




(d) 


-O-Ci-e alkyl. 




(e) 


-O-Ci^ fluoroalkyl. 


30 


(f) 


phenyl. 




(g) 


-S-Ci_6 alkyl. 




(h) 
(i) 


-CN, 
-OH. 
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(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(i) halogen, 

(ii) Ci.6alkyl, 

5 (iii) Ci-6 fluoroalkyl, and 

(iv) -OH, 
(k) -N(Ra)2, 
0) , -Ci^alkyl-N(Ra)2, 
(m) -Rt. 

10 (p) -(CH2)0-3C(=O)N(Ra)2, and 

(q) -(CH2)0-3C(=O)Ra; 
(2) -C3.7 cycloalkyl, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 





(a) 


halo^. 


15 


(b) 


Ci^alkyl, 




(c) 


-0-Ci^ alky]. 




(d) 


Ci^ fluoroalkyl, 




(e) 


-O-Ci^ fluoroalkyl, 




(f) 


-CN, 


20 


(h) 


phenyl, and 




0) 


-OH; 



(3) -C3-7 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with from 1 to S substituents independently selected from: 





(a) 


halo^. 


25 


(b) 


Ci^ alkyl. 




(c) 


-O-C1.6 alkyl, 




(d) 


Ci-6 fluoroalkyl. 




(e) 


-O-Gi-6 fluoroalkyl. 




(f) 


-CN.and 


30 


(g) 


-OH; 



(4) a 5- or 6- membered heteroaromatic ring containing from 1 to 4 
hetCToatoms independently selected fix)m oxygen, nitrogen and sulfur, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with from 1 
to 5 substituents independently selected from: 
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(a) halogen, 

(b) Ci-6alkyl, 

(c) Ci-6 fluoroalkyl, 

(d) -0-Ci-6alkyl, 

5 (e) -O-Ci-6 fluoroalkyl, 

(f) phenyl, 

(g) -S-Ci-ealkyl, 

(h) -CN, 

(i) -OH, 

10 (j) phenyloxy, unsubstituted or substituted with firom l.to 3 

substituents independently selected from: 

(i) halogen, 

(ii) Ci^alkyl. 

(iii) Ci-6 fluoroalkyl, and 

15 (iv) -OH, 

(k) -N(Ra)2, 

0) -Ci-6alkyl.N(Ra)2, 

(m) -Rt, 

(n) 0X0, 

20 (o) <CH2)0-3C(=O)N(Ra)2, and 

(p) -(CH2)0.3C(=O)Ra; 

(5) a 5- or 6- membered saturated heterocyclic ring containing 1 or 
2 heteroatoms independently selected from oxygen, nitrogen and sulfur, wh^in the 
heterocyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
25 independently selected from: 



30 



(a) 


halogen, 


(b) 


Ci-6 alkyl. 


(c) 


-0-Ci^alkyl, 


(d) 


Ci-6 fluoroalkyl. 


(e) 


-0-Ci^ fluoroalkyl, 


(f) 


-CN. 


(g) 


oxo. 


(h) 


phenyl, 


(i) 


benzyl, 
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<j) 


phenylethyl. 


(k) 


-OH, 


0) 


.(CH2)0.3C(=O)N0Ra)2, 


(m) 


-(CH2)0-3C(=O)Ra 


(n) 


-Naia)-C(=0)Ra, 


(0) 


-N(Ra)-C(=0)ORa. 


(P) 


-(CH2)l-3N(Ra)-CX=0)Ra, 


(q) 


-N(Ra)2. 


(r) 


-(CH2)l-3N(Ra)2. 


(s) 


KCH2)0-3C(=O)Rt, 


(t) 


-Rt. 


(u) 


-N(Ra)Rt, and 


(V) 


-(CH2)l.3Rt;or 



(6) an 8- to 10- membeied heterobicyclic ring containing from 1 to 
15 4 heteroatoms independently selected from oxygen, nitrojgen and sulfur, wherein the 
heterobicyclic ring is saturated or unsaturated, and is imsubstituted or substituted with 
from 1 to S substituents independently selected from: 





(a) 


halogen, 




(b) 


Ci^ alkyl. 


20 


(c) 


-O-Ci-6 alkyl. 




(d) 


Ci-6 fluoroalkyl, 




(e) 


-O-Ci-6 fluoroalkyl. 




(f) 


-CN, 




(g) 


=0, and 


25 


(h) 


-OH; 



Rt is naphthyl or a 5- or 6-'membered heteromonocylic ring containing from 1 to 4 
nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted with 
30 1 or 2 substituents independently selected from halogen, oxo, Ci-4 alkyl, and -0-Ci. 
4 alkyl; and 

n is an integer equal to 0, 1 or 2; 
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Q2is 

10 

15 
20 
25 



[armaceutically acceptable salt thereof . 

A twelfth embodiment of the present invention is a compound of 
la (n), wherein 



(1) -H. 

(2) -CMalkyl. 

(3) -(CH2)0-2CF3, 

(4) -0-Ci-4alkyl, 

(5) -O-(CH2)0-2CF3. 

(6) halo selected fix>m-F, -CI and -Br, 
C7) -C3sr, 

(8) -(CH2)l-30Ra, 

(9) -(CH2)0-2C(=O)Ra 

(10) -(CH2)0-2CO2Ra, 

(11) -(CH2)o-2SRa, 

(12) -N(Ra)2, 

(13) -(CH2)l-3N(Ra)2, 

(14) -(CH2)0-2C(=O)N(Ra)2, 

(15) -G-(CH2)l-2-C(=0)N(Ra)2, wheiein G is O, S, N(Ra), or N(SO^a), 

(16) -N(Ra)-C(Ra)=0. 

(17) -(CH2)l-2-N(Ra)-C(Ra)=0. 

(18) -C(=O)-N(Ra)KCH2)l-3-[C(=O)l0-l-N(Ra)2. 

(19) -C:(=0)-Naia)-(CH2)1-2H substituted with 1 or 2 -ORa, 

(20) -S02Ra, 

(21) -N(Ra)S02Ra, 

(22) -CH=CH-(CH2)0-l-C(=O>N(Ra)2, 



ZlisCH; 



(23) 
(24) 
(25) 



— C^C-CHgOR^ ^ 
— C^C-CHaSR* ' 
— C^C-CHaSOgR* 
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Y 



(26) NR« . 

(27) -N(RaHCH2)l-4SRa 

(28) -N(Ra)-(CH2)l-40Ra, 

(29) -N(Ra)-(CH2)l.4-N(Ra)2. 

.5 (30) -N(Ra>(CH2)l.4N(Ra)-C(Ra)=0, 

(31) -N(Ra)-(CH2)0-2-[C(=O)]i.2N(Ra)2, 

(32) -N(Ra)-(CH2)l.4-C02Ra 

(33) -N(Ra)C(=0)N(Ra)-(CH2)l-4-C(=0)NCRa)2. 
. (34) -N(Ra)C(=0)-(CH2)l-4-N(Ra)2. . . 

10 (35) -N(Ra)-S02-N(Ra)2. 

(36) -RK 

(37) -(CH2)l-4Rk. 

(38) C^C-CHaR*^ 
09) -0-Rk, 

15 (40) -S(0)n-Rk. 

(41) -N(RC>Rk, 

(42) -N(RC)-(CH2)l^ substituted witii one or two Rk groups, 

(43) -N(RcHCH2)l^bRk, 

(44) -C(=0)-Rlc. 

20 (45) -C(=0)N(Ra)-Rk, 

(46) -N(Ra)C(=0)-Rk, or 

(47) -C(=0)N(Ra)-(CH2)l-4Rl^; and 

(48) -N(Ra)-S(0)nRk; 

25 Q4is-H; 

each of R1 and R^ is independently: 

(1) -H. 

(2) -Ci^alkyl, 

30 (3) -(CH2)0-2CF3, 

(4) -O-Cm alkyl, 

(5) -O-(CH2)0-2CF3, 
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(6) -OH. 

(7) halo selected from -F, -CI and -Br, 

(8) -CN, 

(9) -(CH2)l.30Ra. 

5 (10) -(CH2)0-2C(=O)Ra, 

(11) -(CH2)0-2CO2Ra, 

(12) -(CH2)0-2SRa. 

(13) -N(Ra)2, 

(14) -(CH2)l-3N(Ra)2, 

10 (15) -(CH2)0-2C(=O)N(Ra)2. 

(16) -Ci-4 alkyl-N(Ra)-C(Ra)=0, 

(17) -S02Ra. 

(18) -N(Ra)S02Ra, 

(19) -0-(CH2)l-40Ra, 
15 (20) -0-(CH2)l-4SRa, 

(21) -0-(CH2)l-4NH-C02Ra, 

(22) -0-(CH2)2-4N(Ra)2, 

(23) -N(Ra)-(CH2)l-4SRa 

(24) -N(Ra)-(CH2)l^ORa 
20 (25) -N(Ra)-(CH2)l-4N(Ra)2. 

(26) -N(Ra)-(CH2)l^(Ra)-C(Ra)=0, 

(27) -Rk, 

(28) -(CH2)l-4H substituted wifli 1 or 2 Rl^ groups, 

(29) -O-RK 

25 (30) -0-(CH2)l-4Rk, 

(31) -S(0)n-Rk 

(32) -S(0)n-(CH2)l^k, 

(33) -0-(CH2)l^0Rk, 

(34) -0-(CH2)l-4-0-(CH2)l.4Rk. 
30 (35) -0-(CH2)l-4SRk, or 

(36) -(CH2)0-4N(Rb)(Rk); 

each of R3 and R4 is independently 
(1) -H, 
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(2) halo selected from -F, -CI and -Br, 

(3) -CN. 

(4) -OH. 

(5) Ci-4alkyl. 

5 (6) -(CH2)0.2CF3. 

(7) -O-Ci-4 alkyl, or 

(8) -O(CH2)0.2CF3; and 

R5is 

10 (I) -H, 

(2) -Ci^ alkyl. 

(3) -(CH2)l-4N(Ra)2, 

(4) -(CH2)l-4C02Ra. 

(5) phraiyl optionally substituted with from 1 to 3 substituente 
IS independently selected from halogen, Ci^ alkyl, -(CH2)0- 

2CF3, -0-Ci^ alkyl, -O(CH2)0-2CI^, -S-C1-4 allqrl, -CN, 
and -OH, or 

(6) -(CH2)l-4-phenyl; 

20 and all other variables are as defined in either the tenth embodiment or the eleventh 
embodiment; 

or a pharmaceutically acceptable salt thereof. 

25 A thirteenth embodiment of the present invaation is a compoimd of 

Formula n, whraein: 

ZlisCH; 

30 Q2is 



(1) -H. 

(2) -Ci^ alkyl. 

(3) -(CH2)0.2CF3. 

(4) -O-Ci^ alkyl, 
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(5) -O-(CH2)0-2CF3, 

(6) halo selected from -F, -G and -Br, 
a) -CN. 

(8) -(CH2)l.30Ra. 

5 (9) -(CH2)0.2C(=O)Ra. 

(10) -(CH2)0-2CO2Ra. 

(11) -(CH2)0-2SRa. 

(12) -N(Ra)2, 

(13) -(CH2)l-3N(Ra)2. 

10 (14) -(CH2)0-2C(=O)N(Ra)2. 

(15) -S02Ra, 

(16) -N(Ra)S02Ra, 
(j7^ C^C CH20R^ 
(18) -N(RaHCH2)l.4SRa, 

15 (19) -N(Ra)-(CH2)l-40Ra, 

(20) -N(RaHCH2)l-4-N(Ra)2. 

(21) -N(Ra)-(CH2)l-4Naia)-C(Ra>=0, 

(22) -Rk, 

(23) -(CH2)l-4Rk. 

20 (24) CsC-CH2R'^ ^ 

(25) -O-Rk 

(26) -S(0)n-Rk. 

(27) -N(RC)-Rk 

(28) -N(Rc>(CH2)l-4H substituted with one or two Rk groups, 
25 (29) -N(RCHCH2)l-40Rk 

(30) -C(=0)N-(CH2)l-4Rk, 

(31) C'bC-CH2SR^ 

(32) C^C""CH2S02R^ . 

30 Q4 is -H; 

each of Rl and R2 is independraidy: 

(1) -H, 

(2) -Ci-4alkyl, 
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(3) 


-(CH2)0-2CF3, 


(4) 


-0-Ci^alkyl, 


(5) 


-O-(CH2)0-2CF3, 


(6) 


-OH, 


(7) 


halo selected from -F, -CI and -Br, 


(8) 


-CN, 


(9) 


-(CH2)l-30Ra, 


(10) 


-(CH2)0-2C(=O)Ra, 


(11) 


-(CH2)0-2CO2Ra 


(12) 


-(CH2)0-2SRa, 


(13) 


-N(Ra)2, 


(14) 


-(CH2)l-3N(Ra)2, 


(15) 


-(CH2)0-2C(=O)N(Ra)2. 


(16) 


-Ci^ alkyl-N(Ra)-C(Ra)=0, 


(17) 


-S02Ra, 


(18) 


-N(Ra)S02Ra, 


(19) 


-0-(CH2)l-40Ra, 


(20) 


-0-(CH2)l-4SRa, 


(21) 


-0-(CH2)l-4NH-C02Ra, 


(22) 


-0-(CH2)2-4N(Ra)2, 


(23) 


-N(Ra)-(CH2)l^SRa 


(24) 


-N(Ra)-(CH2)l-40Ra, 


(25) 


-N(Ra)-(CH2)i^(Ra)2, 


(26) 


-N(Ra)-(CH2)l-4N(Ra)-C(Ra)=0, 


(27) 


-Rk. 


(28) 


-(CH2)l-4H substituted with 1 or 2 Rk groups. 


(29) 


-O-Rk, 


(30) 


-0-(CH2)l-4Rk, 


(31) 


-S(0)n-Rk, 


(32) 


-S(0)n-(CH2)i-4Rk. 


(33) 


-0-(CH2)l-40Rk, 


(34) 


-0-(CH2)l-4-0-(CH2)l^k 


(35) 


-0-(CH2)l^SRk,or 


(36) 


-(CH2)0^(Rb)(Rk); 
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each of R3 and is indepradoitly 

(1) -H, 

(2) halo selected firom-F, -CI and -Br, 
5 (3) -CN. 

(4) -OH, 

(5) Ci^alkyl, 

(6) -(CH2)0-2CF3, 

(7) -O-Ci^ alkyl, or 
10 (8) -O(Cai2)0-2CF3. 



R5 



IS 



(1) -H. 

(2) -Ciutalkyl, 

15 (3) -(CH2)l-4N(Ra)2. 

(4) -(CH2)l^C02Ra, 

(5) phenyl optionally substituted with fitoml to 3 substiturats 
independently selected from halogen, Ci-4 alkyl, -(CH2)0- 
2CF3. -O-Cm alkyl. -O(CH2)0-2CF3, -S-Cl-4 alkyl, -CN, 

20 . and -OH, or 

(6) -(CH2)l-4-phenyl; 

each Ra is independently -H or -Ci^ alkyl; 

25 each Rb is independently: 

(1) -H. 

(2) -Cm alkyl, 

(3) -CF3, 

(4) -Rk.or 

30 (5) -(CH2)1^-Rk; 

each Rc is independently 

(1) -H, 

(2) -Cm alkyl. 
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(3) -(CH2)l-4N(Ra)2,or 

(4) <aE[2)l-4-phenyl, wherein the phenyl is optionally substituted 

with 1 to 3 substituents independently selected from halogen, 
Ci-4 alkyl. Cm fluoioalkyl, -O-Ci^ alkyl, -O-Ci-4 
5 fluoroalkyl, -S-Cm alkyl, -CN, and -OH; and 

each Rk is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substituted with from 1 to 4 substituents independently selected from: 
10 (a) halogen, 

(b) Ci-4 alkyl, 

(c) Cm fluoioalkyl, 

(d) -O-Cm alkyl, 

(e) -O-Cm fluoioalkyl, 

15 (f) phenyl, 

(g) -S-Cm alkyl, 

(h) -CN, 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
20 substituents independently selected from: 

(i) halogen, 

(ii) Ci-4 alkyl, 

(iii) Cm fluoroalkyl, and 

(iv) -OH, 
25 (k) .N(Ra)2, 

0) -CMalkyl-N(Ra)2, 
(m) -Rt, 

(p) -(CH2)0.3C(=O)N(Ra)2, and 
(q) -(CH2)0.3C(=O)Ra; 
30 (2) -C3-6 cycloalkyl, unsubstituted or substituted with from 1 to 3 

substituents indq)endently selected from: 

(a) halogen, 

(b) Cm alkyl, 

(c) O-Cm alkyl. 
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(d) Ci-4 fluoroalkyl, 

(e) -O-Ci-4 fluoroalkyl, 

(f) -CN, 

(h) phenyl, and 
5 0 ^H; 

(3) -C3^ cycloalkyl fused with a phenyl ring, unsubstituted or 

substituted with from 1 to 4 substituents independently selected from: 

(a) halogen, 

(b) Ci^alkyl, 
10 (c) -O-Ci^alkyl, 

(d) Ci-4 fluQToalkyl, 

(e) -O-Ci^ fluoroallcyl, 

(f) -CN,and 

(g) -OH; 

IS (4) a S- or 6- membmd heteroaromatic ring selected from thienyl^ 

pyridyl, imidazolyl, pynblyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyiiimidinyl, triazolyl, tetrazolyl,fi]ranyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogpn or caibon with bom I 
to 4 substituents independently selected from: 

20 (a) halogen, 

(b) Ci^alkyl. 

(c) Ci-4 fluoroalkyl, 

(d) -0-Ci-4allcyl, 

(e) -O-Ci^ fluoroalkyl, 

25 (f) phenyl, 

(g) -S-Ci-4 alkyl, 

(h) -CN, 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
30 substituents independently selected from: 

(i) halogen, 

(ii) Cm alkyl, 

(iii) Ci-4 fluoroalkyl, and 

(iv) -OH, 
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(k) -N(Ra)2. 

0) -CMalkyl-N(Ra)2. 

. (m) -Rt, 

(n) oxo, 

5 (o) -(CH2)0-3C(=O)N(Ra)2, and 

(p) -(CH2)0-3C(=O)Ra; 

(5) a 5- or 6- membered saturated heterocyclic ring selected from 
piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 
10 tetrahydrofuranyl, and pyrazolidinyl, wherein the heterocyclic ring is unsubstituted or 
substituted with from 1 to 3 substituents independently selected from: 

(a) halogen, 

(b) Ci^aDcyli 

(c) -O-CMalkyl, 
15 (d) Ci^fluoroalkyl, 

(e) -O-Ci-4 fluoroalkyl, 

(f) -CN. 

(g) =0. 

(h) phenyl, 
20 (i) benzyl, 

(j) phenylethyl, 

(k) -OH, 

(1) -(CH2)0-3C(=O)N(Ra)2. 

(m) -(CH2)0-3C(=O)Ra 

25 (n) N(Ra)-C(=0)Ra, 

(o) N(Ra)-C(=0)ORa 

(p) (CH2)l-3N(Ra)-C(=0)Ra, 

(q) N(Ra)2. 

(r) (CH2)i-3N(Ra)2, 

30 (s) -(CH2)0-3C(=O)Rt, 

(t) -Rt, 

(u) -N(Ra)Rt,and 

(V) -(CH2)i-3Rt;or 
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(6) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoimidazolyl, miidazo[4,5-b]pyridinyl, 
dihydioimidazo[4,5-b]pyridinyl, pyrazolo[4,3-c]pyridinyl, dihydn)pyrazolo[4,3- 
c]pyridinyl, tetrahydiopyrazolo[4,3-<;]pyridinyl, pynolo[l,2-alpyraziny 
5 dihydropyiTolo[l,2-a]pyrazinyl,tetrahydix)pynolo[l,2-a]pyrazm 

octahydropyrrolo[l ,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
quinolinyl, isoquinolinyl, quinoxalinyU quinazolinyl, cinnolinyl, chromanyl, and 
isochromanyl, wherein the bicyclic ring is unsubstituted or substituted with 1 pr 2 
substituents independently selected from: 



10 


(a) 


halogen, 




(b) 


Ci^alkyl, 




(c) 


-O-Ci-4 alkyl, 




(d) 


Ci^ fluoroalkyl, 




(e) 


-O-Ci^flaoioalkyl, 


15 


(f) 


-CN. 




(g) 


=0, and 




(h) 


-OH; 



Rt is naphthyl or a 5- or 6-membered heteromonocylic ring selected from 
20 pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, pyrrolyl, pyridyl, 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, and pyradizinyl; 
and wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted 
with 1 or 2 substituents independently selected from halogen, oxo, Ci^ alkyl, and 
-O-Ci-4 alkyl; 

25 

and all other variables are as defined in the eleventh embodiment; 

or a pharmaceutically acceptable salt thereof 

30 A fourteenth embodiment of the present invention is compounds of 

Formula (HI): 
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O OH 



(m); 



wherein each of the variables is as defined in any one of the tenth, eleventh, twelfth or 
thirteenth embodiments; or, alternatively, as originally defined or as defined in any 
5 other preceding embodiment containing any one or more of the variables; or a 



A fifteenth embodiment of the present invention is compounds of 
Formula (m), wherein: 

10 

Lis 



substituents independently selected from the group consisting of -OH, methyl, ethyl, 
15 -CO2CH3, -C02CH2-phenyl, phenyl, benzyl, -(CH2)l-20H, -CH(OH)-phenyl, and 
-CH(NH2)-phenyl; or 



each integers having a value of from 0 to 3, provided that the sum of u + v is 1, 2, 3 or 
20 4; 

Q2is 

(1) -H, 

(2) methyl, 
25 (3) ethyl, 

(4) CF3, 

(5) methoxy, 



pharmaceutically acceptable salt thereof. 



(i) a single bond; 

(ii) -(CH2)l-3-, which is optionally substituted with 1 or 2 



(iii) 




, wherein u and v are 
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(6) etfioxy 

(7) -OCF3 

(8) halo selected from -F, -CI and -Br, 

(9) -CN. 
5 (10) -CH2OH, 

(11) -CH2OCH3 

(12) -(CH2)0-2CO2CH3. 

(13) -SRa 

(14) -N(Ra)2. 
10 ' (15) -S02Ra, 

(16) — C^C-CHzOR* 

(17) -N(RaHCH2)l-3SRa 

(18) -N(Ra)-(C3l2)l.30Ra, 

(19) -N(RaHCH2)l-3N(Ra)2. 
15 (20) -N(RaHCH2)l-3N(Ra)-C(Ra)=0, 

(21) -Rk. 

(22) -(CH2)l.4Rk, 

(23) — C^C-CHzR'' 

(24) -O-Rk, 
20 (25) -S-Rk, 

(26) -S02-Rk, 

(27) -N(RC)-Rk 

(28) -N(Rc)-(CH2)l-4H substituted with one or two Rk groups, 

(29) -N(Rc)-(CH2)M0Rk, 
25 (30) -C(=0)N-(CH2)l.4Rk, 

(31) C^C-CHaSR* or 

each of R1 and r2 is indepraidendy: 
30 (1) -H. 

(2) methyl, 

(3) ethyl, 

(4) CF3. 

(5) methoxy, 
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<6) ethoxy 

(7) -OCF3 

(8) halo selected fin>m-F, -CI and -Br, 

(9) -CN. . 
5 (10) -CH20Ra, 

(11) -C02Ra, 

(12) -SRa, 

(13) -N(Ra)2, 

(14) -(CH2)l-3N(Ra)2. 
10 (15) -S02Ra, 

(16) -(CH2)l-2N(Ra)-C(Ra)=0, 

(17) -RK 

(18) -(CH2)1.3H substituted witii I or 2 Rk groups, 

(19) -0-Rk,or 

15 (20) -0-(CH2)l.3RJ^; 

R5is 

(1) -H. 

(2) methyl, 

20 (3) -(CH2)l-2N(Ra)2, 

(4) -(CH2)l-2C02CH3.or 

(5) -(CH2)1-2C02CH2CH3; 

(6) phenyl, or 

(7) benzyl; 

25 

each Ra is independently -H or -Ci-4 alkyl; 

each Rc is independently -H, -Ci^ alkyl, or-(CH2)l-3N(Ra)2; 

30 eachR^isindq)radently: 

(1) phenyl which is unsubstituted or substituted with firom 1 to 4 
substiturats indepoidendy selected £rom: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl. 
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(c) 


-CF3, 






(d) 


metfaoxy, 






(e) 


-OCF3. 






(f) 


phenyl. 


5 




(g) 


-S-CH3, 






(h) 


-CN. 






(i) 


-OH. 






(j) 


phenyloxy, unsubstituted or substituted Avith from 1 to 3 








substituents independently selected from: 


10 






(i) halogen selected firom -F, 01, and -Br, 








(ii) methyl. 








(iii) -CF3, and 








(iv) -OH, 






(k) 


-N(Ra)2. 


15 




0) 


-(CH2)l-3N(Ra)2, 






(m) 


-Rt. 






(P) 


-(CH2)0-3C(=O)N(Ra)2, and 






(q) 


-(CH2)0-3C(=O)Ra; 




(2) 


-C3.6 cycloalkyl, unsubstituted or substituted with from 1 to 3 


20 


substituents independently selected from: 






(a) 


halogen selected lErom -F, -CI, and -Br, 






(b) 


methyl, 






(c) 


-CF3, 






(d) 


melfaoxy. 


25 




(e) 


-OCF3, 






(f) 


-CN, 






(h) 


phenyl, and 






(j) 


-OH; 




(3) 


a5- 


or 6- membeied heteroaromatic ring selected from thienyl. 



30 pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyirimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or<:aibon with 1 or 2 
substituents independently selected from: 

(a) halogen selected firom -F, -Q, and -Br, 
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(b) methyl, 

(c) -CF3. 

(d) methoxy, 

(e) -PCP3, 

5 (f) phKiyl, 

(g) -S-Ci^ alkyl, 

(h) -CN. 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
10 substituents independently selected from: 

(i) halogen selected from -F, -C[, and -Br, 

(ii) methyl, 

(iii) -CF3,and 

(iv) -OH, 
15 (k) -N(Ra)2, 

0) -Ci^ alkyl-N(Ra)2, 
(m) -Rt, 
(n) 0X0, 

(o) -(CH2)0.3C(=O)N(Ra)2.and 
20 (p) -(CH2)0.3C(=O)Ra; 

(4) a 5- or 6- membeied saturated heterocyclic ring selected from 
piperidinyl, morpholinyl, thiomoipholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 
tetrahydrofriranyl, and pyrazolidinyl, wherein the heterocyclic ring is unsubstituted or 
25 substituted with 1 or 2 substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

(d) methoxy, 
30 (e) -OCF3. 

(f) -CN, 

(g) =0. 

(h) phenyl, 

(i) benzyl. 
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10 



0) 


phenylethyl, 


(k) 


-OH, 


0) 


-(CH2)0-3C(=O)N(Ra)2. 


(m) 


-(CH2)0.3C<=O)Ra, 


(n) 


N(Ra)-C(=0)Ra, 


(o) 


N(Ra)-C(=0)ORa, 


(P) 


(CH2)l-3N(Ra)-C(=0)Ra, 


(q) 


N(Ra)2, 


(r) 


(CH2)l-3N(Ra)2. 


(s) 


-(CH2)0-3C(=O)Rt, 


(t) 


-Rt. 


(u) 


-N(Ra)Rtand 


(V) 


-(CH2)l-3Rt;and 



(5) an 8- to 10- membered heterobicyclic ring selected from 
IS indolyl, benzotriazolyl, benzoimidazolyl, jmidazo[4,S-b]pyridinyl, 

dihydioinudazo[4,S-b]pyridinyU pyrazolo[4,3-c]pyridinyl, dihydropyrazolo[4,3- 
c]pyridinyl, tetrahydropyrazolo[43-c]pyridinyl» pyrrolo[l,2-a]pyrazinyl, 
dihydiopyrrolo[l,2-a]pyrazinyl, tetrahydiopynoIo[l,2-a]pyrazinyl, 
octahydropyirolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
20 qiiinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, chromanyl, and 
isochromanyl, wherein the bicyclic ring is unsubstituted or substituted with 1 or 2 
substituents independently selected from: 

(a) halogen selected fiom -F, -CI, and -Br, 

(b) methyl, 
25 (c) -CF3, 

(d) methoxy, 

(e) -OCF3, 

(f) -CN, 
<g) =0, and 

30 (h) -OH; 

Rt is selected from pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, 
pyrrolyl, pyridyl, imidazolyl, pyrazolyl, triazolyl, tetrazoiyl, pyrazinyl, pyrimidinyl. 
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and pyradizinyl; any one of which is unsubstituted or substituted with 1 or 2 
substituents independently selected from -F, -CI, -Br, oxo, methyl, and methoxy; 

or a pharmaceutically acceptable salt thereof . 

5 

A sixteenth embodiment of the present invention is a conq>ound of 
Formula (m), wherein 

Lis 

10 (i) a single bond; 

(ii) -(CH2)l-3", which is optionally substituted with 1 or 2 

substituents independently selected from the group consisting of -F, -CI, -Br, -OH, 
methyl, ethyl, -CO2CH3, ^02CH2-phenyl, phenyl, benzyl, -(CH2)l-20H, 
-CH(OH)-phenyl, and -CH(NH2)-phenyl; or 
15 (iii) 

'V , wherein u and v are 

each integers having a value of from 0 to 3, provided that the sum of u + v is 1, 2, 3 or 
4; 



20 each of Rl and R2 is independently: 



(1) 




(2) 


methyl. 


(3) 


ethyl, 


(4) 


CF3, 


(5) 


methoxy, . 


(6) 


ethoxy 


(7) 


-OCF3 


(8) 


halo selected from -F, -CI and -Br, 


(9) 


-CN, 


(10) 


-CH20Ra, 


(11) 


-C02Ra, 


(12) 


-SRa, 
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(13) -N(Ra)2. 

(14) -(CH2)l.3N(Ra)2. 

(15) -S02Ra, 

(16) -(CH2)l-2N(Ra)-C(Ra)=0. 

(17) -Rk 

(18) -(CH2)1.3H substituted with 1 or 2 groups, 

(19) -O-Rk, or 

(20) -0-(CH2)i-3Rk; 



10 R5 is 



(1) -H. 

(2) methyl, 

(3) -(CH2)l.2N(Ra)2, 

(4) -(CH2)l.2C02CH3.or 
15 (5) -(CH2)1-2C02CH2CH3; 

(6) phenyl, or 

(7) benzyl; 

each Ra is independently -H or -Ci^ alkyl; 

20 

each RC is independently 

(1) -H, 

(2) -Ci-4alkyl, 

(3) -(CH2)l.4N(Ra)2,or 

25 (4) -(CH2)l.4-phenyl, wherein the phoiyl is optionally substituted 

with 1 to 3 substituents independently selected firom halo^, 
Ci^ alkyl, Ci-4 fluoroalkyl, -0-Ci_4 alkyl, -0-Ci^ 
fluoroalkyl, -S-Ci^ alkyl, -CN, and -OH; and 



30 each Rl^ is independently: 

(1) aryl selected from phenyl and naphthyl, wherein aryl is 
unsubstituted or substituted with from 1 to 4 substituents independently selected from: 

(a) halogen, 

(b) Ci^ alkyl. 



-83- 



wo 02/30930 



PCTAJSOl/31456 



(c) Ci^ fluoroalkyl, 

(d) -O-Ci^alkyl, 

(e) -O-Ci^ fluoroalkyl, 

(f) phenyl, 

5 (g) -S<:i^alkyl, 

(h) -CN, 

(i) -OH. 

Q) phenyloxy, unsubstituted or substituted with fcom 1 to 3 
substituents independently selected firom: 
10 (i) halogen, 

(ii) Ci^alkyl, 

(iii) Ci^ fluoroalkyl, and 

(iv) -OH, 
(k) -N(Ra)2. 

15 0) -CMalkyl-N(Ra)2, 

(m) -Rt, 

(p) -(CH2)0-3C(=O)N(Ra)2, and 
(q) -(CH2)0.3C(=O)Ra; 

(2) -C3^ cycloalkyl, unsubstituted or substituted with from 1 to 3 
20 substituents independently selected from: 

(a) halogen, 

(b) Ci^alkyl, 

(c) -O-Ci^alkyl, 

(d) Ci^ fluoroalkyl, 
25 (e) -O-Ci-4 fluoroalkyl, 

(f) -CN, 

(h) phenyl, and 

(j) -OH; 

(3) -C3^ cycloalkyl fused with a phenyl ring, unsubstituted or 
30 substituted with from 1 to 4 substituents indq>endently selected bom: 

(a) halogen, 

(b) Ci-4alkyl, 

(c) -O-Ci-4 alkyl, 

(d) Ci^ fluoroalkyl. 
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(e) -O-Ci-4 fluoroalkyl, 

(f) -CN,and 

(g) -OH; 

(4) a 5- or 6- membered heteroaiomatic ring selected from thienyl, 
5 pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl,furanyl, and pyridazinyl, wherein the 
heteroaiomatic ring is unsubstituted or substituted on nitrogen or carbon with from 1 
• to 4 substituents independently selected from: 

(a) halogen, 
10 (b) Ci^alkyl, 

(c) Ci-4 fluoroalkyl, 

(d) -O-Ci^alkyl, 

(e) -O-Ci-4 fluoroalkyl, 

(f) phenyl, 

15 (g) -S-CMalkyl, : 

(h) -CN, . 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 
20 (i) halogen, 

(ii) Ci-4alkyU 

(iii) Ci-4 fluoroalkyl, and 

(iv) -OH, 
(k) .N(Ra)2, 

25 (1) -Ci^alkyl"N(Ra)2. 

(m) -Rt, 
(n) 0X0, 

(o) -(CH2)0.3C(=O)N(Ra)2, and 
(p) -(CH2)0-3C(=O)Ra; 
30 (5) a 5- or 6- or 7- membered saturated heterocyclic ring selected 

from piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, piperazinyl, 
tetrahydrofuranyl, pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyl, 
azepanyl, thiadiazepanyl, dithiazepanyl, diazepanyl, and thiadiazinanyl, and wherein 
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the heterocyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
independently selected from: 





(a) 


halogen. 




(b) 


Ci-6 alkyl, 


5 


(c) 


-O7C1-6 alkyl, 




(d) 


Ci^ fluQFoalkyl, 




(e) 


-O-Ci-6 fluoroalkyl, 




(f) 


-CN. 




(g) 


0X0, 


10 


(h) 


phenyl 




(i) 


benzyl, 




(i) 


phenylethyl. 




(k) 


-OH, 




0) 


-(CH2)0-3C(=O)N(Ra)2, 


15 


(m) 


-(CH2)0-3C(=O)Ra 




(n) 


-N(Ra)-Cf=0)Ra. 




(o) 


-N(Ra)^2Ra. 




(P) 


-(CH2)l-3N(Ra).C(=0)Ra, 




(q) 


-N(Ra)2, 


20 


(r) 


-(CH2)l-3N(Ra)2. 




(s) 


-(CH2)l-3-ORa, 




(t) 


-(CH2)0-3CO2Ra 




(u) 


-(CH2)0-3-O-(CH2)l-3-ORa 




(V) 


-S02Ra, 


25 


(w) 


-S02N(Ra)2, 




(X) 


-(CH2)0.3C(^)O(CH2)l.2CH=CH2. 




(y) 


-Rt. 




(z) 


-(CH2)0-3C(=O)Rt. 




(aa) 


-N(Ra)Rt, and 


30 


(bb) 


-(CH2)l.3Rt; or 



(6) an 8' to 10- membeicd heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoimidazolyl, iimdazo[4,5-b]pyridinyl, 
dihydroimidazo[4,5-b]pyridinyl, pyra2olo[43-c]pyridinyl, dihydropyrazolo[4,3- 
c]pyridinyl, tetrahydropyrazolo[4,3-c]pyridinyl, pyrrolo[l,2-a]pyrazinyl. 
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dihydropyrrolo[l,2-a]pyrazinyl, tetrahydropyrrolo[l,2-a]pyrazinyl, 
octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, chromanyl, 
isochromanyl, hexahydropyra2olo[4,3-c]pyridinyl, hexahydropurinyl, 
5 hexahydrooxazolo[3,4a]pyrazinyl, and l,23>4-tetrahydn>-l,8-naphthyridinyl; and 
wherein the bicyclic ring is unsubstituted or substituted with from 1 to 3 substituents 
independently selected from: 

(a) halogen, 

(b) CMalkyl, 

10 (c) -O-Ci-4 alkyl, ' 

(d) Ci^ fluoroalkyl, 

(e) -O-Ci-4 fluoroalkyl, 

(f) -CN, 

(g) =0,and 
15 (h) -OH; 

Rt is naphthyl or a S- or 6-membered heteromonocylic ring selected from 
pynolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, pyrcolyl, pyridyl, 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, and pyradizinyl; 
20 and wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted 
with 1 or 2 substituents independently selected from halogen, oxo, Ci-4 alkyl, and 
-O-Ci-4 alkyl; 

and Q2 is as originally defined or as defined in any one of the preceding 
25 embodiments; 

or a pharmaceutically acceptable salt thereof 

In an aspect of the sixteenth embodiment, the compound of Formula 
30 (in) is as just defined above, except that in part (5) of the definition of Rk, the 5- or 6- 
or 7- membered saturated heterocyclic ring is selected fit)m piperidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, isooxazolidinyl, 
pyrrolidinyl, imidazolidinyl, piperazinyl, tetrahydrofiiranyl, pyrazolidinyl, 
hexahydropyrimidinyl, thiazinanyl, thiazepanyl, and azepanyl. 
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A first class of the present invention is compounds of Fonnula (IV): 




O OH (IV); 

wheiein each of the variables is as defined in any one of the tenth, eleventh, twelfth, 
5 thirteenth, fourteenth, fifteenth, or sixteenth embodiments; or, alternatively, as 
originally defined, or as defined in any of the other preceding embodiments 
containing the variables; 

or a pharmaceutically acceptable salt thereof . 

10 

A first sub-class of the present invention is compounds of Formula 




O OH (V); 

wherein each of the variables is as defined in either the fifteenth embodiment or the 
IS sixteenth embodiment; or, alternatively, as originally defined, or as defined in any of 
the other preceding embodiments or classes containing the variables; 

or a pharmaceutically acceptable salt thereof. 

20 A second sub-class of the present invention is compounds of Formula 

(V), wherein: 

Q2is 
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(1) 


-H, 


(2) 


methyl. 


(3) 


ethyl. 


(4) 


CF3, 


(5) 


methoxy. 


(6) 


ethoxy 


(7) 


-OCF3 


(8) 


halo selected from -F, -CI and -Br, 


(9) 


-CN, 


(10) 


-CH2OH, 


(11) 


-CH2OCH3 


(12) 


-SRa, 


(13) 


-N(Ra)2. 


(14) 


-N(H)CH2CH2CH3, 


(15) 


-S02Ra, 


(16) 


— C^C-CHgOR*^ 


(17) 


-N(Ra).(CH2)l-3SRa, 


(18) 


-N(Ra)-(CH2)l.30Ra. 


(19) 


-N(RaHCH2)l.3N(Ra)2. 


(20) 


-N(RaHCH2)l-3N(Rax:(Ra)=0, 


(21) 


-Rk. 


(22) 


-(CH2)l-4Rk, 


(23) 


— C^C-CHaR" 


(24) 


-S-Rk, 


(25) 


-S02-Rk. 


(26) 


-N(RC)-Rk 


(27) 


-N(Rc)-(CH2)l-4H subistituted with one or two Rk groups. 


(28) 


-N(RcHCH2)l-40Rk 


(29) 


— C^C-CHaSR* or 


(30) 


— C^C-CHzSOaR^. 

9 


(1) 


-H, 


(2) 


methyl, 
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(3) ethyl. 

(4) CaF3. . 

(5) methoxy, 

(6) ethoxy 
5 (7) -OCF3 

(8) halo selected from -F and -CI, 

(9) -CN. 

(10) -CH20Ra, 

(11) -C02Ra, 
10 (12) -SRa, 

(13) -N(Ra)2, 

(14) -(CH2)l-3N(Ra)2, 

(15) -S02Ra, 

(16) -Rk, 

15 (17) -(CH2)i.3Rk, 

(18) -0-Rk,or 

(19) -0-(CH2)l.3R^ 

R2 is: 

20 (1) -H. 

(2) methyl, 

(3) ethyl, 

(4) CPs, 

(5) methoxy, 
25 (6) ethoxy 

(7) -OCF3 

(8) halo selected £tom -F and -Q, 

(9) -CN, 

(10) -CH20Ra, 

30 (11) -C02Ra 

(12) -SRa 

(13) -N(Ra)2, 

(14) -(CH2)i.3N(Ra)2,or 

(15) -S02Ra: 
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each is indepradently -H or methyl; 

each Rc is independently -H, imethyl, or -(CH2)l-3N(Ra)2; 

■ ■ 5 

each Rk is independently: 

(1) phenyl which is unsubstituted or substituted with fix)m 1 to 2 
substituents independently selected from: 





(a) 


halogen selected from -F, -CI, and -Br, 


10 


(b) 


methyl. 




(c) 


-CF3, 




Ld) 


methoxy. 




(e) 


■OCF3, 




(f) 


phenyl. 


15 


(g) 


-S-CH3. 




(h) 


-CN, 




(i) 


-OH, 




(j) 


phenyloxy 




(k) 


-N(Ra)2, 


20 


0) 


-(CH2)l.3N(Ra)2, 




(m) 


-Rt, 




(P) 


-(CH2)0-3C(=O)N(Ra)2, and 




(q) 


-(CH2)0.3C<=O)Ra; 



(2) -C3-6 cycloalkyl; 
25 (3) a 5- or 6- membeied heteroaroinatic ring selected ftom thienyl, 

pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, pyrazinyl, 
pyirimidinyl, triazolyl, and tetrazolyl, wherein the heteroaromatic ring is unsubstituted 
or substituted on nitrogen or cari)on with 1 or 2 substituents independendy seleaed 
from: 

30 (a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

(d) methoxy, 

(e) ^CF3. 
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(f) -S-Ci^ alkyl. 

(g) -CN. 

(h) -OH, 

(i) -N(Ra)2, 

5 (j) -Ci^alkyl-N(Ra)2. 

(k) -Rt, 

(1) oxo, 

(m) -(CH2)0-3C(=O)N(Ra)2,and 

(n) -(CH2)0-3C(=O)Ra; 

10 (4) a 5- or 6- membered saturated heterocyclic ring selected from 

pipeiidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
pynolidinyl, imidazolidinyl and, piperazinyl, wherein the heterocyclic ring is 
unsubstituted or substituted with 1 or 2 substituents independently selected from: - 





(a) 


halog^ selected from -F, -CI, and -Br, 


15 


(b) 


methyl, 




(c) 


-CPs^ 




(d) 


methoxy. 




(e) 


-OCF3, 




(f) 


-CN, 


20 


(g) 


=0. 




(h) 
(i) 


phenyl, 
benzyl, 




<j) 


phenylethyl. 




(k) 


-OH, 


25. 


0) 


-(CH2)0-3C(=O)N(Ra)2, 




(m) 


-(CH2)0-3C(=O)Ra, 




(n) 


N(Ra)-C(=0)Ra, 




(o) 


N(Ra)-C(=0)ORa 




(P) 


NlCRa)-C(=0)OG(CH3)3, 


30 


(q) 


(CH2)l-3N(Ra)-C(=0)Ra. 




(r) 


N(Ra)2, 




(s) 


(CH2)l-3N(Ra)2, 




(t) 


-(CH2)0-3C(=O)Rt. 




(u) 


-Rt 
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(v) -N(Ra)Rt, and 
(w) -(CH2)l.3R^; and 

(5) an 8- to 10-* membered heteiobicyclic ring selected from 
5 indolyl, iimdazo[4,S-b]pyridinyl» dihydioimidazo[4,S-b]pyridinyl, pyrazolo[4,3- 
c]pyridinyl, dihydropyrazolo[4,3-c]pyridinyl, tetrahydropyrazolo[4,3-c]pyridinyl, 
pyrrolo[l,2-a]pyrazinyl, dihydropyrrolo[l,2-a]pyrazinyl, tetrahydropyrTolo[l ,2- 
ajpyrazinyl, octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, 
isoindolinyl, quinolinyl, isoquinolinyl, quinoxalinyl, and quinazolinyl, wherein the 
10 bicyclic ring is unsubstituted or substituted with 1 or 2 substituents independently 
selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

15 (d) methoxy, 

(e) -OCF3, 

(f) -CN, 

(g) =0, and 

(h) -OH; 



20 



25 



Rt is selected from pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, 
pyrrolyl, pyridyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, 
and pyradizinyl; any one of which is unsubstituted or substituted with 1 or 2 
substituents independently selected from -F, -CI, -Br, 0x0, methyl, and methoxy; 

or a phaimaceutically acceptable salt thereof. 

An aspect of the second sub-class is a compound of Formula (VI): 
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wherein Q2 is as defined in the second sub-class; 

or a pharmaceutically acceptable salt thereof. 

5 A seventeenth embodiment of the present invention is a compound of 

Formula (IV), wherein 

Q2is 





(1) 


-H, 


10 


(2) 


methyl, 




(3) 


ethyl. 




(4) 


CF3, 




(5) 


medioxy. 




(6) 


ethoxy 


15 


(7) 


-OCF3 




(8) 


halo selected firom -F, -Q and -Br, 




<9) 


-CN, 




(10) 


-CH2OH, 




(11) 


-CH2OCH3 


20 


(12) 


-(CH2)0-2C(=O)CH3, 




(13) 


-(CH2)0-2CO2CH3. 




(14) 


-SRa, 




(15) 


-N(Ra)2, 




(16) 


-(CH2)l-2N(Ra)2. 


25 


(17) 


-(CH2)0-2C(=O)N(Ra)2. 




(18) 


-S-CH2-C(=0)N(Ra)2, 




(19) 


-O-CH2-C(=0)N(Ra)2, 




(20) 


-N(S02Ra)-CH2-C(=OJN(Ra)2, 




(21) 


-N(Ra)-C(Ra)=0, 


30 


(22) 


-C(=0)-N(Ra)-(CH2)l-2-C(=0)N(Ra)2, 




(23) 


-C(=0)-N(Ra)-(CH2)i.20Ra 




(24) 


-C(=0)-N(RaKCH2)l-3-N(Ra)2, 




(25) 


-S02Ra, 




(26) 


-N(Ra)S02Ra, 
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(27) -CH=CH-C(=0)-N(Ra)2, 



(28) 
(29) 
(30) 



— C^C-CHaOR^ 
— C^C-CHaSR" * 
— C^C-CHgSOaR" 



H . 



5 (31) NH . 

(32) -N(Ra)-(CH2)l-3SRa, 

(33) -N(Ra>(CH2)l-30Ra. 

(34) -N(Ra).(CH2)l-3N(Ra)2, 

(35) -N(Ra).(CH2)l-3N(Ra)-C(Ra)=0, 
10 (36) -N(Ra)CH2-C(=0)N(Ra)2, 

(37) -N(Ra><:(=0)-C(=0>N(Ra)2, 

(38) -N(Ra>C(=0)-N(Ra)2, 

(39) -N(RaHCH2)l-2-C02Ra, 

(40) -N(Ra)-C(=0>N(RaHCH2)l-2-C(=0)-N(Ra)2, 
15 (41) -N(Ra>C(=0)-(CH2)l-2-C(=0)-N(Ra)2, 

(42) -N(Ra)-S02-N(Ra)2, 

(43) -Rk, 

(44) -(CH2)l^k. 

(45) Cs'C-CHaR'^ ^ 
20 (46) -O-Rk. 

(47) S-RK 

(48) -S02-RK 

(49) -N(RC)-Rk, 

(50) -N(RC)-(CH2)l-4H substituted with one or two Rk groups, 
25 (51) -N(RcHCH2)l-40Rk, 

(52) -C(=0)-Rk 

(53) -C(=0)N(Ra)-Rk 

(54) -N(Ra)-C(=0>Rk, 

(55) -C(=0)N(RaHCH2)l-4Rk. or 
30 (56) -N(Ra)-S02Rk, 

each of Rl and R2 is independently: 



-95- 



wo 02/30930 



PCT/USOl/31456 



-H, 

methyl, 
ettiyl, 
CF3, 
methoxy, 
ethoxy 
-OCF3 

halo selected ficom -F and -CI, 
-CN, 

-CH20Ra 
-C02Ra, 
-SRa. 
-N(Ra)2. 

-(CH2)l-3N(Ra)2, 
-S02Ra, 
-Rk. 

-(CH2)l.3Rk, 

-O-Rk or 
-0-(CH2)l.3R'^; 

each Ra is independently -H or -Ci^ alkyl; 

each Rc is independently -H, -Ci^ alkyl, or -(CH2)l-3N(Ra)2; 

25 each R1^ is independently: 

(1) phenyl which is unsubstituted or substituted with from 1 to 4 
substituents indq)endently selected ficom: 



(a) 


halogen selected from -F, -CI, and -Br, 


(b) 


methyl or ethyl, 


(c) 


-CF3, 


(d) 


methoxy. 


(e) 


-OCF3, 


(0 


phenyl, 


(g) 


-S-CH3, 
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15 



(1) 
(2) 

(3) 
(4) 

(5) 
(6) 
(7) 

(8) 

(9) 
(10) 

(11) 
(12) 
(13) 
(14) 
(15) 

(16) 
(17) 

(18) 
(19) 
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(h) -CN, 

(i) -OH, 

(j) phenyloxy 
(k) -N(Ra)2* 
5 0) -(CH2)l-3N(Ra)2, 

(m) -Rt, 

(p) -(CH2)0-3C(=O)N(Ra)2, and 
(q) -(CH2)0-3C(=O)Ra- 
(2) -C3-6 cycloalkyl, 
10 (3) a 5- or 6- membered heteroaiomatic ring selected from thienyl, 

pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, fiiranyl, and pyridazinyl, wheiein tiie 
hetm)aiomatic ring is unsubstituted or substituted on nitro^n or carbon with 1 or 2 
substituents indq)aidently selected £com: 
15 (a) halogen selected from -F, -CI, and -Br, 

(b) methyl or ethyl, 

(c) -CF3. 

(d) methoxy, 

(e) -OCF3, 

20 (f) -S-Ci-6alkyl, 

(g) -CN, 

(h) -OH, 

(i) .N(Ra)2, 

0) -Ci^alkyl-N(Ra)2, 
25 (k) -Rt, 

0) 0X0, 

(m) -(CH2)0-3C(=O)N(Ra)2, and 
(n) -(CH2)0-3C(=O)Ra; 
(4) a 5- or 6- or 7- membered saturated heterocyclic ring selected 
30 from piperidinyl, morpholinyl, thiomorpholinyl, thiazohdinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pytrolidinyl, imidazoUdinyl, piperazinyl, 
tetrahydrofuranyl, pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyl, 
azepanyl, thiadiazepanyl, dithiazepanyl, diazepanyl; and wherein the heterocyclic ring 
is unsubstituted or substituted with 1 to 4 substiturats independently select from: 
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(a) 


halogen selected from -F, -CI, and -Br, 


(b) 


methyl or ethyl, 


(c) 


-CF3. 


(d) 


methoxy, 


(e) 


-OCF^. 


(f) 


-CN, 


(g) 


=o. 


(h) 


phenyl. 


(i) 


benzyl. 


0) 


phenylethyl. 


(k) 


-OH, 


(1) 


-(CH2)0-3C(=O)N(Ra)2. 


(m) 


-(CH2)0-3C(=O)Ra. 


(n) 


N(Ra)-C(=0)Ra. 


(o) 


N(Ra)-C02Ra, 


(P) 


(CH2)l-3N(Ra)-C(=0)Ra, 


(q) 


N(Ra)2, 


(r) 


(CH2)l-3N(Ra)2, 


(s) 


S02Ra, 


(t) 


-(CH2)0-3C(=O)Rt. 


(u) 


-Rt. 


(V) 


-N(Ra)Rt, and 


(w) 


-(CH2)i-3Rt; and 



(5) an 8- to 10- membeied heterobicyclic ring selected from 
25 indolyl, benzotriazolyU benzoimidazolyl, imidazo[4,5-b]pyridinyl, 

dihydroinnddazo[4,5-b]pyridmyl, pyrazoloi4,3-c]pyridinyl, dihydtopyTazolo[4,3- 
cjpyridinyl, tetrahydropyrazolo[4,3-c]pyridinyl, pyiroIo[l ,2-a3pyrazmyl, 
dihydropynolo[l,2-a]pyrazdnyl, tietrahydropynx)lo[l^-a]pyrazinyl, 
octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
30 quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, chromanyl, 

isochromanyl, and l,2,3,4-tetrahydro-l,8-naphthyridinyl, wherein the bicyclic ring is 
unsubstituted or substituted with 1 or 2 substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl or ethyl, 
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(c) -CF3, 

(d) methoxy, 

(e) -OC3P3, 

(f) -CN, 

5 (g) =0,and 

(h) -OH; 

Rt is selected from pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, 
pyrrolyl, pyridyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, 
10 and pyradizinyl; any one of which is unsubstituted or substimted with 1 or 2 
substituents independently selected from -F, -CI, -Br, oxo, methyl, and methoxy; 

or a phaimaceutically acceptable salt thereof . 

IS In an aspect of the sevrateenth embodiment, the compound of Fonnula 

(IV) is as just defined above, except that: 

the definition of Q2 does not include (56) -N(Ra)S02R'5^; 
parts (l)(b), (2(b), (3(b), (4(b), (5(b), and (6)(b) of the definition of Rk 
is methyl, instead of methyl or ethyl; and 

20 in part (5) of the definition of RK the 5- or 6- or 7- membered 

saturated heterocyclic ring is selected from piperidinyl, morpholinyl, thiomoipholinyl, 
thiazolidinyl, isothiazolidinyl, oxazolidinyl, isooxazolidinyl, pyrrolidinyl, 
imidazolidinyl, piperazinyl, tetrahydrofiiranyl, pyrazolidinyl, hexahydropyrinaidinyl, 
thiazinanyl, thiazepanyl, and azepanyl. 



25 



30 



In another aspect of the seventeenth embodiment, Rl and R2 in the 
compound of Formula (IV) are both chloro. In a feature of this aspect, the compound 
is a compound of Formula (VI) wherein Q2 is as defined in the seventeenth 
embodiment 

A second class of the present invention is a compound of Fonnula 

(vn): 
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O OH (vn); 

wherein the variables are as defined in the seventeenth embodiment; or, alternatively, 
as originally defined, or as defined in any of the other preceding embodimrats, 
S classes, oif sub-classes containing the variables; 

or a phamiaceutically acceptable salt thereof. 

A third sub-class of the present invention is compounds of Formula 

10 (V-A): 




wherein each of the variables is as defined in the seventeenth embodiment, or, 
alternatively, as originally defined, or as defined in any of the other preceding 
IS embodiments, classes, or sub-classes containing the variables; 

or a pharmaceutically acceptable salt thereof. 

A fourth sub-class of the present invention is compounds of Formula 
20 (V-A), wherein Rl is H or F, and R2 is H or -SO2CH3, with the proviso that Rl and 

R2 are not both H; and is as defined in the seventeenth embodiment, or as 
origmally defined, or as defined in any of the other preceding embodiments, classes, 
or sub-classes containing Q2; 

25 or a pharmaceutically acceptable salt thereof. 
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A fifth sub-class of the present invention is a compound of Fonnula 

(Vm): 




O OH (Vin); 

5 wherein Q2 is as defined in the second class, or as originally defined or as defined in 
any of the other preceding embodiments, classes, or sub-classes containing Q2; 

or a pharmaceutically acceptable salt thereof. 



10 


Q2is: 


In an aspect of each of the preceding classes and sub-classes, 




(1) 


-C(=0)N(Ra)2. 




(2) 


-CH2C(=0)N(Ra)2, 




(3) 


-CH2CH2C(:^)N(Ra)2. 


15 


(4) 


-S-CH2-C(=0)N(Ra)2, 




(5) 


-0-CH2-C(=0)N(Ra)2, 




(6) 


-N(Ra)-C(Ra)=0, 




(7) 


-N(S02Ra)-CH2-C(=0)N(Ra)2, 




(8) 


-N(Ra)-C(=0)-C(=0)-N(Ra)2, 


20 


(9) 


-N(Ra)S02Ra, 




(10) 


-CH=CH-C(=0)-N(Ra)2, 




(11) 


-N(Ra)CH2-C(=0)N(Ra)2. 




(12) 


-N(Ra)-C(=0)-N(Ra)2. 




(13) 


-Rk. 


25 


(14) 


-(CH2)l-3RJ^,or 




(15) 


-N(RCHCH2)l-3Rk. 



each is independently -H or -Ci-4 alkyl; 
30 each Rc is independendy -H or -Ci-4 alkyl; and 
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is a saturated heterocyclic ring selected from piperidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, isooxazolidinyl, 
pyrrolidinyl, ixnidazolidinyl, piperazinyl, tetrahydrofiiranyl, pyrazolidinyU 
S hexahydropyrimidinyl, 1^-thiazinanyl, l,4-thia;^panyl, l^,S-thiadiazepanyl, 1,5^- 
dithiazepanyl, 1,4-diazepanyl, and 1^,6-thiadiazinanyl, wherein the heterocyclic ring 
is unsubstituted or substituted with 1 to 4 substituents independently selected from: 

(a) methyl or ethyl, 

(b) =0, 

10 (c) -C(=0)N(Ra)2, 

(d) -CH2C(-0)N(Ra)2, 

(e) -C(=0)Raor 

(f) -S02Ra; 

IS or a pharmaceutically acceptable salt thereof . 

La a feature of each these aspects, Rl^ is a saturated heterocyclic ring 
selected from piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 
isothiazolidinyl, oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, 
20 piperazinyl, tetrahydrofiiranyl, pyrazolidinyl, hexahydropyrimidinyl, 1 ,2-thiazinanyl, 
1,4-thiazepanyl, and 1,2,5-thiadiazepanyl, wherein the heterocyclic ring is 
unsubstituted or substituted with 1 to 4 substituents independently selected from: 

(a) methyl, 

(b) =0, 

25 (c) .C(=0)N(Ra)2,or 

(d) -CH2C(=0)N(Ra)2. 

In another aspect of each of the preceding classes and sub-classes, 

q2 is: 

30 (1) -C(=0)N(Ra)2, 

(2) -CH2C(=0)N(Ra)2, 

(3) -CH2CH2C(=0)N(Ra)2, 

(4) -S-CH2-C(=0)N(Ra)2, 

(5) -0-CH2-C<=0)N(Ra)2, 
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10 



(6) -N(S02Ra)-CH2-C(=0)N(Ra)2, 

(7) -N(Ra).C(=0)-C(=0).N(Ra)2, 

(8) -N(Ra)S02Ra, 

(9) -CH=CH-C(=0)-N(Ra)2, 

(10) -N(Ra)CH2-C(=0)N(Ra)2, 

(11) -N(Ra><:(=0)-N(Ra)2, 

(12) -Rk 

(13) ^(CH2)l-2Rk,or 

(14) -NH.(CH2)l-2Rk; 

each Ra is independently methyl, ethyl, or isopiopyl; and 



Rk is a saturated heterocyclic ring selected from piperidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isotMazolidinyl, oxazolidinyl, isooxazolidinyl, 

IS pynolidinyl, imidazolidinyl, piperazinyl, tetrahydrofiiranyl, pyrazolidinyl, 

hexahydropyrimidinyl, 1,2-thiazinanyl, 1,4-thiazepanyl, l,2,S-thiadiazepanyl, 1,5,2- 
dithiazq)anyl, 1,4-diazepanyl, and 1,2,6-thiadiazinanyl, wherein the heterocyclic ring 
is unsubstituted or substituted with 1 to 4 substituents independently selected from: 
(a) methyl or ethyl, 

20 (b) =0, 

(c) -C(=:0)NH2, 

(d) -C(=0)CH3,or 

(e) -SO2CH3; 

25 or a pharmaceutically acceptable salt thereof. 

In a feature of each these aspects, BX is a saturated heterocyclic ring 
selected from piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, 
isothiazolidinyl, oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyl, 
30 piperazinyl, tetrahydrofiiranyl, pyrazolidinyl, hexahydropyrimidinyl, 1,2-thiazinanyl, 
1,4-thiazepanyl, and l>2,5-thiadiazepanyl, wherein the heterocyclic ring is 
unsubstituted or substituted with 1 to 4 substituents independently selected from: 

(a) methyl, 

(b) =0,or 
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(C) -C(iO)NH2. 
An eighteenth embodunent of the present invention is a compound of 



R)iiniila(DO: 



p6 V/ p9 



ii o 



OX); 



wheidn 



each of r6 and is indepradently: 
10 (1) -H 

" . (2) 
(3) 
(4) 
(5) 

15 (6) 
(7) 

(8) 
(9) 



-Ci^alkyl, 
-Ci^ fluoioalkyl, 
-Cm alkyl-ORa, 
-CMalkyl-S(0)nRa 
-Ci-4alkyl-N(Ra)2, 
-Ci^ alkyl-C(=0)-N(Ra)2, 
-Cm alkyl-C02R^ and 
-Cm alkyl substituted with R^^; and 



20 each of R^ and R8 is independently: 



25 



(1) 


-H 


(2) 


-Cm alkyl, 


(3) 


-Cm fluoioalkyl, 


(4) 


-Cm alkyl-ORa, 


(5) 


-CMalkyl-SRa. 


(6) 


<:Malkyl-N(Ra)2. 


(7) 


-Cm alkyl-C(=0)-N(Ra)2, 


(8) 


-Cm alkyl-COiRa, and 


(9) 


-Cm alkyl substituted with Rk; 
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or R7 and R8 together form oxo; 

and all other variables are as originally defined or as defined in any of the preceding 
5 embodiments; 

or a phannaceutically acceptable salt thereof . 

A third class of the present invention is compounds of Formula PQ: 

10 O OH (X); 

wherein each of the variables is as defined in the eighteenth embodimoit; 
or a phannaceutically acceptable salt thereof . 




15 



A sub-class of the third class is a compound of Forinula (XI): 

N' 




O OH (XD; 
wheiein each of the variables is as defined in the third class; 

20 

or a phannaceutically acceptable salt thraeof. 

Another sub-class of the ttiiid class is a compound of Fbnnula QQI): 
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O 




O OH (Xn); 
wherein each of the variables is as defined in the third class; 
5 oraphannaceutically acc^tablesalttheieof. 

An aspect of the sub^:lass is a conipbund of Fonnula (Xn), wherein 

R6is: 

-H 

methyl, 
ethyl 
■CP3, 

-(CH2)l.3-ORa. 
-(CH2)l-3-SRa. 

-(CH2)l-3-S02Ra. 
-(CH2)l-3-N(Ra)2, 
-(CH2)l-3-C(=0)-N(Ra)2, or 
-(CH2)l-3-C02Ra; 



-H 

methyl, 

ethyl, 

-CPs, 

-(CH2)l-3-ORa. 
-(C3l2)l-3-SRa 
-(CH2)l-3-S02Ra 
KCH2)l.3-N(Ra)2. 



10 



15 



20 



R9i 



is: 



25 



(1) 
(2) 
(3) 
(4) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 



(1) 
(2) 
(3) 
(4) 
(4) 
(5) 
(6) 
(7) 
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(8) KCH2)l.3-C(=0>N(Ra)2, 

(9) -(CH2)l.3-C02Ra,or 

(10) -(CH2)l-3-Rk; 

5 each Ra is independently -H, methyl, or ethyl; 

is a saturated heteix>cycUc ring selected firom pipendinyl, morpho^ 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, isooxazolidinyl, 
pyrrolidinyl, imidazolidinyl, piperazinyl, tetrahydrofuranyl, and pyrazolidinyl; and 
10 wherein the heterocyclic ring is unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

(c) -CF3, 

15 (d) methoxy, 

(e) -0CF3. 

(f) -CN,and 

(g) =0; 

20 or a pharmaceutically acceptable salt thereof . 

Exemplary compounds of the invention include comipounds selected 
from the group consisting of 

25 N-(3,5-dichlorobenzyl)-8-hydroxy-l,6-naphthyridine-7-carboxamide; 

N-(2,5-dichlorobenzyl)-8-hydroxy-l,6-naphthyridine-7-carboxaniide; 

N-[(lR,S)-2,3-dihydro-lH-indra-l-yl]-8-hydroxy-l,6-naphthyridine-7-caiboxanu 

30 

N-[2-(3-chlorophenyl)ethyl]-8-hydroxy-l,6-naphthyridine-7K:aiboxami& 
N-[2-(2-chlorophenyl)ethyl]-8-hydn>xy-l,6-naphthyridine-7-<:arboxamide; 
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N-[2-(l 4 -biphenyl-^-yOethylJ-S-hydroxy-l ,6-naphthyridine-7-K)arbox 
8-hydroxy-N-[2-(4-phenoxyphenyl)ethyl]-l,6-naphthyridine-7K;a^ . 
5 8-hydroxy-N-(3-phenylpropyl)-l,6-naphthyridine-7-<:aiboxaim 
N-(l,l-biphenyl-2-ylmethyl)-8-hy<lioxy-l,6-naphthyri 
N-(14 -biphenyl-3-ylmethyl>8-hydroxy-l,6-n£^hthyridin^^ 

10 

8-hydroxy-N-phenyl-l,6-naphthyridine-7-caii)oxamide; 
8 N-<2K:hlorobenzyl)-8-hydmxy-l ,6-naphthyridine-7-carboxaim 
15 N-benzyl-8-hydroxy-N-methyl-l,6-naphthyridine-7-caiboxam 
8-hydroxy-N-(l-melhyl-l-phenylethyl)-l,6-naphthyridine-7-ca^^ 
8-hydroxy-NK2-phenylethyl)-l,6-naphthyridine-7-caii)Oxam 

20 

8-hydroxy-N-(l-naphthytoethyl>l,6-naphthyridine-7-K:arboxainid^ 
N-benzyl-8-hydroxy-N-phenyH ,6-naphthyridine-7-carboxamide; 
25 NK3-chlorobenzyl)-8-hydn)xy-l,6-naphthyridine-7-carboxmn 
N-(4K:hloiobenzyl)-8-hydn)xy-l,6-naphthyridiiie-7K;aiboxam 
Methyl (2S)-{[(8-hydroxy-l,6-naphthyridin-7-yl)cai*onyl]ainino} J[phenyl)e1hanoate; 

30 

Ethyl N-benzyl-N-[(8-hydroxy-l,6-naphthyridin-7-yl)caAonyl]glycinate; 
: N-benzyl-8-hydioxy-N-<2-phenyIethyl)-l,6-naphthyridine-7<aiboxam 
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N-(l,2-<tiphenylethyl)-8-hydioxy4 ,6-naphthyridine-7-caiboxanu 
N-(2,3-<tihydio-lH-inden-2-yl)-8-hydroxy-l,6-naphthyri 
5 N-benzyl-8-hydn)xy-l,6-naphthyridine-7-^ail)oxamide; 

N-(2-anmnoethyl)-8-hydK)xy-l,6-naphthyridine-7<aibox^ 
N<2,2-<Bphenylethyl)-8-hydroxy-l,6-naph1hyridine-7-carboxaim 

10 

N<33-diphenylpK)pyl>8-hydroxy-l,6-naphthyridine-7-caiboxainide; 
N-<2-chloro-6-phenoxyben2ryl)-8-hydroxy-l,6-naphthyridine-7^^ 
15 Methyl (2R)-{ [(8-hydroxy-l,6-naphthyridin-7-yl)carbonyl]aimno} (phenyl)ethanoate; 
8-hydroxy-N-(l,23,4-tetiahydn)naphthalen-l-yl)-l,6-naphthy^ 
NK2,3-dihydro-lH-inden-l-ylinethyl>8-hydroxy-l,6-^ 

20 

8-hydroxy-N-(6J,8,9-tetrahy(fro-5H-benzo[a][7]annuIen-^^^ 
naphthyridine-7-carboxamide; 

8-hydroxy-N-[2-(l-naphthylanuno)ethyl]-l,6-naphthyridine-7-car^ 

25 

N<23-<Mhydro-lH-inden-2-ylmethyl)-8-hydn)xy-l,^^ 
8-hydroxy-N-((lR)-l-phenylethyl]-l,6-naphthyridine-7-carb^ 
30 8-hydroxy-N-[(lS)-l-phenylethyl]-l,6-njq)hthyri(fine-7K:ai^ 

8-hydroxy-N-(3-hydroxy-l-phenylpropyl)-l,6-naphthyridine-7-carboxaim 
N-[2K4H:Uorophenyl)ethyl]-8-hydroxy-l,6-naphthyridine-7-carboxam 
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8-hydroxy-N-[(lR)-2-hydK)xy-l-phenylethyl]-l,6-naphthyridin^ 
N-[(lS>l-benzyl-2-hydroxyethyl]-8-hydK)xy-l,6-naphthyridin^^^ 

5 

N-[(lR)-l-benzyl-2-hydroxyetiiyl]-8-hydroxy-l,6-naphthyridine^^ 
8-hydroxy-N-(2-hydioxy-2-phenylethyl>l,6-naphthyridine-7-carb^ 
10 5-cMoro*N-(3,5-dichloix)benzyl)-8-hydroxy-l,6-naphthyrito 
N-(3,5-dichlon)benzyl)-8-hydn>xy-5-piperidin-l-yl-l,6-naphthy^ 
N-(3^-dichlorobenzyl)-8-hydroxy-5-phenyl-l,6-naphthyri 

15 

N<3,5-dicMorobenzyl)-8-hydroxy-5-(lH-iniidazol-l-yl^ 
caxboxanude; 

N-(3,5-dichlorobenzyl)-8-hydroxy-5-morpholin-4-yl-l,6-naphthyri 
20 caiboxamide; 

(±>8-hydroxy-N-[(cw>3-phenyl-23-<fihydn>-lH-inden-l-^^^ 
carboxamide 

25 5-bromo-NK3,5-dichlorobenzyl)-8-hydroxy-l,6-naphthj^^ 

N-(benzyl)-8-hydroxy-5-phenyI-l,6-naphthyridine-7K:aiboxaimde; 

N-(2,3-dihydro-lH-inden-l-yl)-8-hydroxy-5-phenyl-l,6-naphthyiidm 
30 caiboxamide; 

8-hydroxy-N-(l-naphthylmethyl)-5-phenyl-l,6-naphthyridme-7-^ 

. N-(2,5-dichlorobenzyl)-8-hydroxy-5-phenyl-l,6-naphthyridine-7-carboxam 
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N-(3-cUor6benzyl)-8-hy droxy-5-phenyl- 1 ,6-naphthyridine-7-^ 
N-[(lS)-23-<fihydK)-lH-inden-l-yl]-8^hydiDxy-l,6-naphthy^ 

5 

N-<3,SHiichlorobenzyl)-8-hydroxy*S-phenoxy-l,6-naphthyridi^ 

N-(3,5-dichlorobenzyl)-8-hydioxy-5-(4-methylpiperazin-l-yl>l,6-naph 
carboxamide; 

10 

5-(4-benzylpipeiazin-l-yl)-NK3,5-dicMon)benzyl)-8-hydro 
carboxamide; 

N-(3,S-dicMorobenzyl)-S-{4-[2-(fonnylainino)ethyI]pip^ 
IS naphtbyridine-7-caiboxaimde; 

N-<3,5-dichlon)benzyl)-8-hydroxy-5<4-pyridin-2-ylpiper^ 
naphthyridine-7-carboxainide; 

20 N-(3,5-<iicWorobenzyl>8-hydroxy-5-(4-pynoUdin-l-ylpiperidin-l-y^ 
naphthyridine-V-caiboxamide; 

5-aniUno-N-(3,5-dichlorobenzyl)-8-hydroxy-l,6-naphthyridine-7<arboxamid^ 

25 N-(3,5-dichlorobenzyl)-5-{ [3-(formylaimno)propyl]amiiio}-8-hydroxy-l,6- 
naphthyridine-7-caiboxainide; 

N-(3,5-dicMorobenzyl)-5-{[2-(diihethylaimno)ethyl]am 
naphthyridine-7-caiboxaimde; 

30 

N-(3,5-dicWorobeiizyl)-8-hydroxy-5-[(2-morpholin-4-ylethyl)aim 
naphthyridine-7-caiboxainide; 
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5-[(l-benzylpiperidin-4-yl)amino]-N-(3,5KficMorobenzyl)-8-h^ 
naphthyridine-7-carboxainide; 

N<3,5-dichlorobeiizyl)-5-[[2-(dimethylamino)ethyl](methyl)^ 
5 naphthyiidme-7-caiboxaniide; 

8-Hydn>xy-5-phenylsulfanyHl,6]naphthyridine-7K:aiboxylic acid 3,^ 
• dichlorobenzylamide; 

10 5-benzenesulfonyl-8-hydroxy-[l,6]naphthyridine-7-carboxylic acid 3,5- 
dichlorobenzylamide; 

tert-butyl l-(7-{ [(3,5-Kiichlorobenzyl)aBiino]carbonyl}-8-hydroxy-l,6-naphthyii 
yl)pyirolidin-3-ylcarbamate; 

15 

5K3-aminopynx)Udin-l-yI>N-(3,5-dicMorobenzyl)-8-hydro 
carboxamide trifluoioacetate; 

N-(3,5-<iicWon)benzyi>8-hydroxy-5-(4H-1.2,4-triazol-4-yl)-l,^^^ 
20 carboxamide; 

N-(3,5-dicWorobenzyl>8-hydroxy-5Klii^l»2,4-triazol-l-yl)-l,^^^ 
carboxamide; 

25 . ArK3,5KiicWorobenzyl)-8-hydroxy-5'<3-hydroxypyrroUdi^ 
carboxamide; 

5-[3-(acetylamino)pynolidin-l-yl]-Ar-(3,5-dichlorobenzyl)-8-hydroxy-l,^^ 
naphfliyiidine-7-caiboxamide; 

30 

A^(3,5-dichlorobenzyl>5-(4-fonaDiylpiperazin-l-yl)-8-hydroxy-l,6-naphA 
carboxamide; 
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l-(7-{[(3,5-dicWoroben2yl)amino]carbonyl}-8-hydroxy-l,6-nap^^ 
yl)pipera2ine; 

8-Hydroxy-5-(3-hydroxy-prop-l-ynyl)-[l ,6]naphthyridine-7-carboxylic acid 3,5- 
S dichlQto-benzylamide; 

1- (7-{[(3,5-dicMoroben2yl)aminolcaibonyl}-8-hydroxy-l,6-naphth 
oxo-2-pyiiolidin-l-*ylethyl)piperazine; 

10 8-Hydroxy-5-(3-piperidin-l-yl-pn>p-l-ynyl)-[l,6]naphthyiidine acid 
3,S-<lichloro-benzylainide; 

iV-(3,5-dichlorobenzyl)-8-hydroxy~5-tMomorphoUn-4-yl-l,6-naphthy^ 
caiboxamide; 

15 

5-[3-(aminocarbonyl)piperidin-l-yl]-iV-(3,5-^ 
naphfhyridine-7-caiboxan)ide; 

i"(7-{ [(3,5-dichlorobenzyl)amino]carbonyl }-8-hydix)xy-l,6-naphthyri 
20 phenyleihyl)pipeiazine; . 

4-[(7-{[(3,5-dicMorobeiizyl)aimno]carbonyl}-8-hydroxy-l,6-naphthyri<^ 
yl)amino]pyridine; 

25. 5-[(cyclopropylmethyl)amino]-N-(3,5-dichlorobenzyl)-8-hydroxy-l,6-naph& 
7-caiboxaimde; 

iVK3,5-dichloroben2yl)-5-{[2-(fonnylaimno)eth^^ 
naphthyridine-7-carboxaiDide; 

30 

2- [(7-{[(3,5-dicWoiobenzyl)ainino]caibonyl}-8-hydroxy-l,6-impht^ 
yl)a]iuno]ethanamine; 
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iV-(3,5-dichlorobenzyl)-8-hydroxy-5-[(2-methoxyethyl)amino]-l,6-n 
carboxamide; 

//-(3,5-<BcMorobenzyl>8-hydroxy-5-{ [2-(me%lthio)eth^^ 
5 naphfhyridine-7-carboxamide; 

l-{2-[(7-{ [(3,5-^cMoroben2yl)amino]carbonyl}-8-hydroxy-l,6-naphthyri(^^ 
yI)aDiino]ethyl }pynoIidine; 

10 1 N-<3,5-dichloiX)benzyl)-8-hydroxy-5-pym>Udin-l-yl-l^ 
carboxanude; 

3-{2-[(7-{[(3,5-dicMorobenzyl)amino]carbonyl}-8-hydroxy-l,6-napht^ 
yl)amino]ethyl}pyridine; 

15 

l-{3-[(7-{[(3,5Hiichloroben2yl)aniino]carbonyl}"8-hydroxy-l,6-naphth 
yl)axnino]propyl }-lH-iimdazoline; 

1- {3-[(7-{[(3,5HlicWoiobenzyl)amino]cart)onyi}-8-hydroxy-l,6-M 
20 yl)amino]propyl}pynx)lidine; 

l<2-aniinoethyl)-4-(7-{[(3,5-dicWorobenzyl)amino]carbonyl}-8-hyd^ 
naphthyridin-5-yl)piperazine; 

25 N-(3,5-KHchlorobenzyl)-8-hydroxy-5-[(2-phenoxyethyl)ainmo]-l,^^ 
carboxamide; 

iV-(3,5-dicMorobenzyl>8-hydroxy-5-{[3-(2-oxopyCToKdin-l-yl)p 
naphtbyridine-7-caifooxamide; 

30 

2- |>enzyl(7-{[(3,5-dicMorobenzyl)amino]carbonyl}-8-hydn>xy-l,6-naphthy^ 
yl)aimno]ethanaimne; 
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1- { 3-[(7-{ [(3,5-(McWoiobenzyl)ainino]caibonyl}-8-hydroxy-l,6^^ 
yl)aniino]propyl }-4-metfaylpiperazine; 

1:1 mixtuie of l-(7-{[(3,5-dicWoroben2yl)anuno]carbonyl}-8-hydroxy-l,6- 
5 naphthyridin"5-yl)-lH-imidazo[43-&]pyridine and 3-(7-{ [(3,5- 
dichlorobenzyl)atmno]cari)onyl } -8-hydroxy-l ,6-naphthyri 
2^]pyridine; 

AK3,5-dichlorobenzyl)-8-hydroxy-5-{[4-(3-methyl-2-K)xoiinidaz^ . 
10 yl)phenyl]ainino}-l,6-naphthyridine-7-<:arboxamide; 

A^(3,5-dichloiob^yl)-8-hydroxy-5-(l,4,6J-tetrahydrc>-5H-pyr^^ 
yl)-l,6-naphthyridine-7-caiboxamide; 

15 N-<3,5-dicMorobenzyl>8-hydroxy-5-({[(2R)-5-oxopym)Ud^^^ 
l,6-iiaphthyridine-7-carboxamide; 

iV-(3,5-dichlorobenzyl)-8-hydroxy-5-{[(5K)xo«4,5-dihy^^ 
yl)methyl]aimno}-l,6-naphlhyridine-7-caitK)xanu 

20 

2<7-{[(3,5-dicWon)benzyl)ainino]caibonyl)-8-hydroxy-l,6-naphthyridin-^ 
yl)octahydropym)lo[l ,2-a]pyrazine; 

N<3,5-dicMon)benzyl)-8-hydroxy-5-[4-(pyriinidin-2-y^ 
25 naphthyridine-7-caiboxaimde 

2- {2-[(7-{[(3,5-dicMon>beiizyl)amino]caibonyl}-8-hydroxy4,6-naphth 
yl)(methyl)ainino]etbyl }pyridine; 

30 iVK3,5-dichlorobenzyl>5-(dimethylaimno)-8-hydioxy-l ,6-naphthyridine-7- 
caiboxamide; 

8-Hydroxy-5-(3-morphoUn-4-yl-prop-l-ynyl>[l,6]naphthyridine-^ 
3,5-dichloio-benzylamide; 
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N-(3,5-difluorobenzyl)-8-hydroxy-5-(methylsulfonyl)-l,6-naph 
carboxamide; 

5 5-cyano-N-(23-dimethoxybenzyl)-8-hydroxy-l,6-naphthyri^ 

N-(3,5-dicMoiobenzyl)-8-hydroxy-5-lhien-2-yl-l,6-naphthyri 

8-hydroxy-5-phenylsulfanyl-[l,6]naphthyridme-7-carboxylic acid 2- 
10 methylsulfanylbenzylamide; 

N-(23-dimethoxyben2yl)-8-hydix)xy-5-(methylsulfonyl)-l,6-naphA 
caiboxamide; 

15 N-(3,5-dicMoiX)benzyl)-8-hydroxy-5-[(2-hydroxyethyl)am 
caiboxamide; 

N-(3,5-dicMoioben2yi)-8-hydroxy-5-<piopylamino)-l,6-M 
carboxamide; 

20 

N-(34-dichloroben2yl)-8-hydmxy-5-[(lH-imidazol-4-ylethyl)amino]-l,6^ 
naphthyridine-7-caiboxamide; 

N-(3,5-dichlorobeiizyl)-8-hydroxy-5-[(3-phenylprop-l-yl)amino]-l,6-naphthy^ 
25 7-caiboxamide; 

N-(3,5-dicMoiobenzyl)-S-hydroxy-54(3-morpholin-4-ylpropyl)amino]-l,^ 
naphAyridine-7*carboxamide; 

30 N-(3,5-dichlorobenzyl)-8-hydn)xy-5-[4-(pyridin-2-ylmethyl)pipe!^ 
naphthyridine-7*carboxamide; 

N-(3,5-dicMoroben2yl)-8-hydroxy-5-[(2-moipholin-4-yl-2-pyri 
l,6-naphthyridine-7-caiboxamide; 
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N-(2,3-dimethoxybenzyl>5-{ [4-(dimethylainmo)phenyl]thio}-8-hydroxy-l,6- 
naphthyridine-7-carboxamide; 

S 8-hyd]X)xy-6-metbyl-[l,6]naphthyridine-7-carhQxylic acid 3,S-dichloio-benzylainide; 

8-hydn>xy-6-methyI-[l,6]naphthyridine-7-caiboxylic acid 4-fluoro-benzylaimde; 

5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6-naphthyridine-7-<:aA 

10 

H7-{[(4-fluorobenzyl)aimno]carbonyl}-8-hydroxy-l,6-naphthyridm 
methylpiperazine; 

l-(7-{[(4-fluorobeiizyl)amin6]ca]i>onyl}-8-hydioxy-l,6-^^ 

15 

5-[[2-(dimethylaimno)-2K)Xoethyl](methyl)ainino]-N-^^ 
l,6-naphthyiidine-7-carboxa]nide; 

N-l-(7-{[(4-fluorobenzyl)ainino]carbonyl}-8-hydroxy-l,6-naphthyridin-^ 
20 2-J^T-2-trimethylethanedia^ude ; 

iV<4-fluoiX)benzyl)-5-(2,6-dioxohexahydropyriniidin-4-yO 
[1 ,6]napthyridin6-7-caiboxainide; 

25 5-(l ,3-dimethyl-2,6-dioxohexahydio4-pyrimidinyl)-N-(4-fluoi^ 
hydioxy[l ,6]-n£vhthyridine-7-caiboxaimde; 

5<l-methyl-2,6-<fioxohexahydn>-4-pyriiiudinyl)-^ 
naphtfayridine-7-caiboxaniide; 

30 

5-(3-methyl-2,6-dioxohexahydio-4-pyriimdinyl)-N-(4-£luorobeM^ 
naphthyridine-7-caiboxainide; 



-117- 



wo 02/30930 



PCTAJSOl/31456 



iV-(4-fluorobenzyl>8-hydroxy-5K5-oxo-l,4-thiazepan-7-yl)[l,6]naphthy^ 
caiboxamide; 

W-(4-fluorobenzyl>8-hydiX)xy-5-(l-<)xido-5-oxo-l,4-thiazepm^ 
S [l,6]ni^hthyridin6-7-caiboxaimde; 

Ar<4-fluorobenzyl>8-hydroxy-5Kl»l-<iioxido-5-oxo-l,4-thiazqpm^ 
naphthyridine-7-caiboxamide; 

10 N-(4-fluorobenzyl)-5-{ (2-(diinethylaimno)-2-oxoethyl]sulfanyl }-8-hydroxy- 
[l,6]napthyridine-7-carboxaniide; 

A^-(4-fluorobenzyl)-5-[2-(dimethylaminb)-2-oxoethoxy]-8-hydrox 
7-carboxamide; 

15 

//-(4-fluoiobenzyl)-5-{ [2-(dimethylanuno)-2-oxoethyl](methylsulfonyl)aimn^ 
hydioxy41«6]napthyridin6-7-caiboxaimde; 

iV-(4-fluorobenzyl)-5-[3-(dimeAylaimno)-3-oxopiopyl]- 
20 7-carboxaimde; 

iy-(4-fluorobenzyl>5-[(ljE>3-(dimethylaimno)-3'^xo-l-propen^ 
[1 ,6]napthyridin6-7-caiboxaiiiide; 

25. iV-(4-fluoiobeMyl)-5-[2-(3-oxo-l-piperazinyl)ethyl]-8-hydroxy-[l,6]n 
caiboxamide; 

iV-<4-fluoix)benzyl)-5-[2-(2-oxo-l-iimda2oKdinyl)^^ 
7-caiboxamide; 

30 

iV-(4-fluorobenzyl)-5-[2-<2-oxo-l-piperazinyl)ethyl]-8-hydroxy-[l,^^ 
caiboxamide; 
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5-(lJ-dioxido-l,2-thiazinan-2-yl)"Ar-<4-fluorobenzyl)-8-hy<to 
7-carboxamide; 

5-(l , 1 -dioxidoisothiazx}lidin-2-yl)~iVK4-fluorobenzyl)-8-hy(^^ 1 ,6-n8q)hthyridine-7- 
5 caiboxamide; 

A^-<4-fluoroben2yl)-8-hydioxy-5-[methyl(methylsulfonyl)ai^ 
carboxamide; 

10 5-[acetyl(methyl)aiiuno]-iV-(4-fluorobenzyl>8-hydioxy-^ ,6-naphthyridine-T- 
carboxamide; 

. 5-[[(dimethylamino)carbonyl](methyl)aniinol-iV-(4-fluoiob 
naphthyridme-T-caiboxamide; 

15 

N-(4-fluorDbenzyl)-6-hydroxy-3-methyl-l-(2-morphoMn-4-yleft^ 
dihyd]X>-lH-pyriinido[4,S,6-de]-l,6-naphthyridin&-S-carboxai^ 

A^(4-fluombeMyl)-8-hydroxy-5-tUomoiphoKn-4-yl-l,6-naphthyrid^^ 
20 carboxamide; 

5-(lJ-dioxidothiomorphoUn-4-yl)-iV-(4-fluorobenzyI)-8-hydroxy-l,6-n^^^ 
7-caiboxamide; 

25 A^(4-fluorobenzyl)-8-hydK)xy-5-(4-methyl-3K)xopiperazin-l-yl)-l^ 
carboxamide; 

l-(7-{[4-fluQrobenzyl)amino]caitonyl}-8-hydroxy-l,6-naphthyridin^ 
prolinamide; 

30 

7\^-(4-fluorobenzyl>8-hydroxy-5-(2K)xotetrahydropyriinidin-l(2fl)-^^ 
naphthyridine-7-carboxamide; 
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A'-(4-fluoiX)benzyl)-8-hydroxy-5-(2-oxoiimdazoUdm-l-yl)-l^ 
caiboxamide; 

iV-7-(4-fluoroben2yl)-8-hydroxy-JV 5, N 5-dimethyl-l,6-naphthyridine-5,7- 
5 dicaiix)xaiiiide; 

N 7-(4-fluorobenzyl)-8-hydroxy-JV 5-isopropyl-iV S-methyl-l,6-naphthyridine-5,7- 
dicaiboxamide; 

10 iV7-(4-fluoiX)benzyl)-8-hydroxy-JV5-(2-moiphoUn-4-y^^ 
dicaiboxamide; 

N 5-[2-(dimethylamino>2--oxoethyl]-JV 7-(4-fluoK>ben2yl)-8-hy droxy-JV 5-methyH ,6- 
naphtfiyridine-5,7-dicaiboxamide; 

15 

iV^(4-fluorobenzyl)-S-(14-<lioxido-4-oxo-l,2^-tMaj£ 
[l,6]napthyridiiie-7-carboxamide; 

iNr-(4-fluorobenzyl>5-(14-dioxido-5-methyl-4-oxo-lA5-thiadi^ 
20 hydroxy-[l,6]napthyridine-7-carboxaiQide; 

NK4-fluorobenzyl)-5-(14-dioxido-5-ethyl-4-oxo-l,2,5-thia(fiazepan-2-^^^^ 
[1 ,6]napthyridine-7-carboxamide; 

25 iS^(4-fluorobenzyl)-5-(lJ<Iioxido-l,5,2-<Hthia2epan-2-yl)-8-^^ 
[1 ,6]napthyridine-7-carboxainide; 

//-(4-flu(m)benzyl>5-(14,5,5-tetraoxido-l,5,2-dithiazep 
[l,6]napthyridine-7-carboxaimde; 

30 

iV-(4-fluorobenzyl>5-(l,4-dimethyl-7-oxo-l,4^1iazepan-5-yl)-8-hy 
napthyiidine-7-caiboxaimde; 
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iVK4-fluoit)benzyl)-5-(l-methyl-7-oxo-l,4-diazepan-5-^^^ 
napthyridme-7-caiboxaimde; 

iVK4-Huoiobenzyl)-5-(7K)xo-l,4-dia2epan-5-yl)-8-hydroxy-[l,6]-M 
5 carboxamide 

N-(4-fluorobenzyl)-5-[4-(methylsulfonyl)thiomorpholin-2-yl]-8-hy^ 
[l,6]napthyridine-7-carboxaimde; 

10 iV-(4-fluorobenzyl)-5-[4-(methylsulfonyl)-l-oxidotMomoipho^^ 
[l,6]napthyridine-7-carboxaimde; 

iV-(4-fluoK)bmzyl)-5-[4-(methylsulfonyl)-14-dioxidothi^^ 
[l,6]napthyridine-7-caiboxaimde; . 

15 

iV-(4-fluon)benzyl)-5-(2-Acetyl-l-methylpyrazoUdin-3-yl^^^ 
[l,6]nj^thyridme-7-carboxainide; 

AK4-fluorobeiizyl)-5-(l jKBoxido-l^,5-thiadiazepan-2-^^^ 
20 [l,6]napthyridi]ie-7<aiboxainide; 

N-(4-fluorobenzyl)-8-hydroxy-5-[5-(methylsulfonyl)-l , 1-dioxidoK 1 ,2,^ 
2-yl]-l,6-naphthyridine-7-caiboxamide; 

25 iV^(4-fluorobenzyl)-8-hydroxy-5(6-methyl-ljKfioxido-l,2,6-tW 
naphthyridine-7-carboxamide; 

N-(4-fluorobenzyl>8-hydroxy-5-{methyl[(l-methyl-l/^imidazo 
yl)sulfonyl]a]idno} -1 ,6-naphthyridine-7-caxboxaimde; 

30 

Ar-[4-fluoro-2-(methylsulfonyl)benzyl]-8-hydroxy-5-{methyl[(l-inethy 
4-yl)sulfonyl3anuno }-l ,6-naphthyridine-7-caiboxaim 



-121- 



wo 02/30930 



PCT/USOl/31456 



iV^7-[4-fluoro-2-(methylsulfonyl)ben2yl]-8-hydroxy-N-^ 
naphthyridine-5,7-dicaiboxaniide; 

JV^[4-fluoio-2-(methylsulfonyl)beiizyl]-8-hydroxy-5-^ 
S l,6-naphthy]idine-7-cait>oxainide 

Ar-(2<methylsdfonyl)benzyl)-5<14-dioxido-l,2-thiaa^ 
naphthyiidine-7-carboxaimde; 

10 iV-(2-[(dimethylaminosulfonyl]-4-fluoix>beiizyl)-5-^ 
hydroxy-l,6"naphthyridine-'7-carboxaimde; 

iV^(4-fluQiDbeiizyl)-8-hydroxy-5<l-methyl-5-oxopyrroHdin-3 
7-caiboxamide; 

15 

and phannaceutically acceptable salts thereof. 

In one aspect, the piesent invention is a compound selected from fte 
group consisting of 

20 

l-(7-{[(4-fluorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyndin-5-yl)-^ 
methylpiperazine; 

l-(7-{[(4-fluoioben2yl)aminolcari)onyl}-8-hydroxy-l,6-naphthyridin-^ 

25 

iN^(3,5Kiichlorobenzyl)-5-(4-formylpiperazin-l-yl>8-hydroxy-l,6-^ 
caiboxamide; 

N-(3,5Klichlorobenzyl)-5-{4-[2-(formylanuno)ethyl]piperazin-l-yl^ 
30 naphtfayridine-7-caiboxamide; 

N-(3,5HiicWorobenzyl)-8-hydK)xy-5-[4-(pyridin-2-ykaethyl)piperazin-l^^^^ 
naphthyridine-7-carboxamide; 
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lK7-{[(3,5-<ficWorobenzyl)amino]carbonyl}-8-hydroxy-l,6-M 
oxo-2-pyrrolidin-l-ylethyl)piperazine; 

1- (7-{ [(3,5-dichlorobenzyl)aimno]caibonyl }-8-hydro 
5 yl)piperazine; 

2- (7-{[(3,5-dichlorobenzyl)amino]caibonyl}-8-hydn)xy-l,6-naphth>^ 
yl)octahydropyn:olo[l ,2-a]pyrazine; 

10 iV«(3,5-dichlorobenzyl)-8-hydbt)xy-5-(l,4,6J-tetrahydro-5H^^ 
yl)-l,6-naphthyridine-7-carboxamide; 

iV-(3,5-dichloiobenzyl)-8-hydroxy-5-{ [4-(3-methyl-2-oxounidazolidiii-l- 
yl)phenyl]aniino}-l,6-naphthyridin^7<a]1x)xaniide; 

15 

5-[3-(aminocarbonyl)piperidin-l-yl]-Ar-(3,5-dichlorobenzyO^ 
naphthyridine-7-caiboxaimde; 

N-(3,5-<Iichlorobeiizyl)-8-hydroxy-5-(4-pynolidiii- l-ylpiperidin-l-yl>l ,6- 
20 naphthyridine-7-caiboxainide; 

N-(3,5-dichlorobeTizyl)-8-hydroxy-5-[(2-morphobn-4-ylethyl)amin 
naphthyridine-7-carboxaimde; 

25 N-(3,5-dicMorobenzyl)-8-hydiX)xy-5-(4-methylpiperazin-l-yl)-l,6-n^ 
caiboxainide; 

8-hydi:oxy-6-inethyl-[l,6]naphthyridine-7-carboxylic acid 3,5-dichloro-benzylaimde; 

30 NK3,5-dichlorobenzyl)-8-hydroxy-5-[4-(pyiiniidin-2-ylam 
naphthyridine-7*<:aiboxamide 

N-{3,5-dichlorobenzyl)-8-hydroxy-5-[(3-morpholin-4-ylpropyl)ai^ 
naphthyridine-7-carboxaimde; 
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N-(3,5KiicMorobenzyl)-8-hydtoxy-5-[(2-moipholin-4-y 
1 ,6-naphthyridine-7-carboxaniide; 

5 2-{2-[(7-{ [(3,S^UcMoiobenzyl)aimno]caibonyl}-8-hydioxy-l,6-naphth 
yl)(methyl)amino]ethyl Ipyridine; 

N-(3,5KlicMorobenzyl)-8-hy(koxy-5-(4-pyridin-2-ylpiperazin 
naphthyiidine-7-carboxainide; 

10 

and phaimaceutically acceptable salts thereof. 

In another aspect, the present invention is a compound selected from 
the group consisting of 

' .15 ■ 

5-[[2-(dimethylamino)-2K)xoethyl](methyl)amino]-N-(4-fluoroben^ 
l,6-naphthyridine-7-caiboxamide; 

N-l-(7-{[(4-fluorobenzyI)aniino]carbonyl}-8-hydroxy-l,6-naphthyridin-5-^^^ 
20 2- J<T-2*tiimethylethanediamide ; 

iV'-(4-fluorobenzyl)-5-(2,6-dioxohexahydropyrimidin-4-yl)-8-hydroxy^ 
[1 ,6]napthyridine-7><:arboxamide; 

25 . 5-(l,3Kiimethyl-2,6-dioxohexahydix)-4-pyrimidinyl)-N-(4-fl^^ 
hydroxy[l ,6]-naphthyridine-7*caiboxamide; 

5-(l-methyl-2,6-dioxohexahydro-4-pyrimidinyl)-N-<4-fluoroben2yl>^ 
naphthyridine-7K:aiboxamide; 

30 

5-(3-methyl-2,6-dioxohexahydro-4-pyrimidinyl)-N-^4-fluoiobenzyl>8-hy^^ 
naphthyridine-7-carboxamide; 
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iV-(4-fluoiobenzyl)-8-hydroxy-5-(5-oxo-l ,4-thia2epan-7-yl)[ 1 ,6]naphthyridine-7- 
caiboxamide; 

N-(4-fluorobenzyl)-8-hydioxy-5-(l-oxido-5-oxo-l,4-thiaz«pan-^^ 
5 [l,6]naphthyridine-7-carboxaimde; 

iV-(4-fluoiobenzyl)-8-hydroxy-5-(l 4 -dioxido-5K)xo- 1 ,4-thiazepan-7-^^^ 
naphthyiidine-7-caiboxamide; 

10 N-(4-fIuoroben2yl)-5-{[2-(dimethylamino)-2-oxoethyl]sutf 
[l,6]napthyiidine-7-<:arboxainide; 

iV^(4-fluorobenzyl)-5-[2-(dimethylaniino)-2-oxoethoxy3-8-hydro 
7-carboxaniide; 

15 

Ar<4-fluorobenzyl)-5-{[2-(dimethylaniino)-2-oxoethyl](met^^^ 
hydroxy-[l,6]napthyridine-7-caiboxaimde; 

iV-(4-fluon)benzyl>5-[3-(dimethylamino)-3K)xopit)pyl]-8rhy^ 
20 7-carboxamide; 

iV-(4-fluorobenzyl)-5-[(l£)-3-(dimethylainino)-3-oxo-l-proi^^ 
[l,6]napthyri(line-7-carboxamide; 

25 N-(4-fluorobenzyl)-5-[2-(3-oxo-l-piperazinyl)ethyl]-8-hydroxy-[l,6]napA 
carboxamide; 

//•<4-fluorobenzyl)-5-[2-(2-K>xo-l-imida2olidinyl)ethyl]-8-^^ 
7-caiboxaimde; 

30 

iV-(4-fluoroben2yl)-5-[2-(2-oxo-l-piperazmyl)ethyl]-8-hydroxy^ 
caiboxamide; 
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5-(14-<iioxido-l,2-thiazinan-2-yl)-//-(4-fluorobeiizyl)-8-hyd^ 
7-cait)oxainide; 

5Kl,l-dioxiddsotWa2oUdin-2-yl)-iV-(4-fluombenzyl^^^ 
S carboxamide; 

iV<4-fluorobenzyl)-8-hydioxy-5-[methyl(methylsulfonyl)^ 
. carboxaimde; 

10 5-[acetyl(methyl)amino]-iV-(4-fluorobeiizyl)-8-hydix)xy-l,^^ 
carboxaimde; 

5-[[(dimethylamino)caibonyl](methyl)aimno]-iV-(4-fluor^^ 
naphthyridine-7-carboxaimde; 

15 

N-(4-fIuoiobenzyl)-^-hydroxy-3-me&yl-l-(2-morpholin-4^ 
dihydro-lH-pyriimdo[4,S,6<^]-l,6-naphthyiidine-SH:^ 

iV^(4-fluorobenzyl)-8-hydroxy-5-thiomorpholin-4-yl-l,6^^ 
20 caiboxamide; 

5<lJ-dioxidothiomorphoIin-4-yl)-iV^(4-fluorobenzyl)-8-hy^ 
7-caiboxamide; 

25 iV-(4-fluorobenzyl)-8-hydroxy-5-(4-methyl-3-oxopiperazin-l-yl)-l,6-naphth^ 
carboxamide; 

l-(7-{ [4-fluoroben2yl)aniinolcaibonyl}-8-hydroxy-l,6-niq>hthyridm^ 
prolinamide; 

30 

iV^(4-fluorobeiizyI)-8-hydroxy-5K2-<>xotetrahydn)pyrimidin-l(2^ 
naphthyridme-7-carboxamide; 
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//-<4-fluoroben2yl)-8-hydroxy-5-(2-<>xoi3iiida2oU*^^ 
caiboxaimde; 

iV-7-(4-fluoiobenzyl)-8-hydroxy-iV 5, N 5-dimethyl-l,6-naphthyridine-5,7- 
5 dicarboxamide; 

N 7-(4-fluorobenzyl)-8-hydroxy-JV 5-isopropyl-iV 5-methyH,6-naphthyridine-5,7- 
dicarboxamide; 

10 iV'7-(4-fluorobenzyl)-8-hydioxy-iV 5-(2-morpholin-4-ylethyl)^l,6-naphthyridine-5,7- 
dicarboxamide; 

iV 5-[2-(dime%laiiimo)-2-oxoethyl]-iV 7<4-fluQro 
naphthyridine-S,7-<licatboxaimde; 

15 

NK4-fluon)benzyl>5-<l J-dioxido-4K)xo-l,2,5-thiadiazepan-^^ 
[l,6]napthyridine-7-caiboxainide; 

and phaimaceutically acceptable salts thereof . 

20 

In stiU another aspect, the present invention is a compound selected 
from the group consisting of 

iV-(4-fluorobenzyl)-5Kl,l-^oxido-5-niethyl-4K>xo-l,2,5-thiadiazepan-^^ 
25 hydroxy-[l,6]napthyridine-7«carboxainide; 

N<4-fluorobenzyl)-5<l,l-dioxido-5-ethyl-4-oxo-l,2,5-tWadiazepan-2-^^^ 
[l»6]napthyridine-7-carboxamide; 

30 N-(4-fluorobenzyl)-5-(l,l-dioxido-l,5,2-dithiazepan-2-yl)-8-hydroxy- 
[1 »6]napthyridine-7-carboxanude; 

iV-(4-fluorobenzyl)-5-<l,l,5,5-tetraoxido-l,5^-dithiazepan-2-yl>8-hydroxy- 
[1 ,6]napthyridine-7-caiboxamide; 
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iV-(4-fluorobenzyl)-5-(l,4-diinethyl-7H)xcHl,4^ 
napthyridine-7-caifooxamide; 

5 JV^(4-fluorobenzyl>5-(l-methyl-7K)xo-l,4-Kfiazepan-5-yl)-8-hyd^ 
napthyridine-7-carboxamide; 

iV-(4-HuorobenzyI)-5<7K)xo-l,4-diazepan-5-yl)-8-hy<froxy-[l,6] 
carboxamide 

10 

iS^-(4-fluorobenzyl)-5-[4-(methylsulfonyl)thiomorphoUn-2-yl]-8 
[l,61napthyridine-7-carboxamide; 

N-(4-fluoiobeiizyl>5-[4-(methylsulfpnyl)-lK)xidptWomorp^ 
15 [l»6]napthyridine-7-carboxa2nide; 

iVK4-fluorobenzyl>5-[4-(methylsulfonyl)-lJ-dioxidothiomoi^^ 
[1 ,6]napthyridine-7-caiboxainide; 

20 iV-(4-fluorobenzyl>5-(2-Acetyl-l-methylpyimoUdin-3-yl)-8-hydr^ 
[l,6]napthyridine-7-carboxamide; 

A^--(4-fluorobenzyl)-5-(l , 1-dioxido- 1 ,2,5-thiadiazepan-2-yl)-8••hyd^oxy- 
[l ,6]napthyridine-7-caiboxamide; 

25 

. iV-(4-fluorobenzyl>8-hydn)xy-5-[5<methylsulfonyl)-14-dioxido-l,^ 
2-yl]-l ,6-naphthyridine-7-carboxaimde; 

i\K4-fluorobenzyl)-8-hydtoxy-S(6-methyl-l,l-dioxido-l,2,6-thia£ 
30 naphthyridine-7-caiboxainide; 

NK4-fluorobenzyl)-8-hydroxy-5-{methyl[(l-methyl-lH4niidazol-4- 
yl)suIfonyl]amino}-l,6-naphthyridine-7-caitK>xaiiude; 
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//-[4-fluoro-2-(methyIsulfonyl)benzyl]-8-hydbx)xy-5-{methylI(l-m^ 
4-yl)sulf onyl]amino } - 1 ,6-naphthyridine-7^aiboxainide; 

i\^7-[4-fluoro-2-<methylsulfonyl)benzyl]-8-hyd^ 
5 naphthyri<toe-5,7-dicarboxaim(ie; 

iV-[4-fluoro-2-(methylsulfonyl)benzyl]-8-hydbx)xy-5-(14-diori^ 
l,6-naphthyridine-7-carboxanude 

10 .Ar-(2-(methylsulfonyl)benzyl)-5KlJ-dioxido-l,2-thiazinan-2-yl^ 
naphthyridine-7-catboxaiDide; 

iVK2-[(dimethylammosidfonyl]-4-fluorobemyO^^ 
hydix>xy-l,6-naphthyridine-7-caiboxaimde; 

15 

Ar<4-fluorobenzyl)-8-hydroxy-5-(l-methyl-5-oxopyrroUdin-3-^^ 
7-carboxainide; 

and phannaceutically acceptable salts thereof. 

20 

Oth&r embodiments of the present invention include the following: 

(a) A phannaceutical composition comprising a compound of 
Fonnula (J) and a pharmaceuticaUy acceptable carrier. 

(b) The phannaceutical composition of (a), further comprising at 
25 least one antiviral selected from the group consisting of HTV protease inhibitors, non- 

nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 
transcriptase inhibitors. 

(c) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically efiEective 

30 amount of a compound of Formula (T). 

(d) A method of preventing or treating infection by HTV in a 
subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula (I). 
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(e) The method of (d), wheiein the compound of Fonnida (J) is 
administered in combination with a th^peutically effective amomit of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 

S transcriptase inhibitors. 

(f) A method of preventing, treating or delaying the onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I). 

(g) The method of (f), wherein the compound is administered in 
10 combination with a therapeutically effective amount of at least one antiviral selected 

from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors 

(h) A method of inhibiting HIV integrase in a subject in need 
tfiereof which comprises administering io the subject a thmpeutically effective 

IS amount of the composition of (a) or (b). 

(i) A method of preventing or treating infection by HTV in a 
subject in need thereof which comprises administering to the subject a th^^peutically 
effective amount of the composition of (a) or (b). 

(j) A method of preventing, treating or delaying the onset of AIDS 
20 in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of the composition of (a) or (b). 

Still other embodiments of the present invention include the following: 

(k). A pharmaceutical composition which comprises the product 
prepared by combining (e.g., mixing) an effective amount of a compound of Formula 
25 Qandapharmaceutically accqitablecarrier. 

(1) A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HIV, or for prevCTting, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and 
a ther^eutically effective amount of an HTV infection/AIDS teeatment agent selected 
30 from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and 
anti-infective agents. 

(m) The combination of 0), wherein the HIV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HIV protease 
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inhibitors, non-nucleoside HIV reverse transaiptase inhibitors and nucleoside HIV 
reverse transcriptase inhibitors. 

Additional embodiments of the invention include the pharmaceutical 
con:q)ositions and methods set forth in (a)-(j) above and thetx)mpositions and 
S combinations set forth in (k)'-(m), whmin the compound employed therein is a 
compound of one of the embodiments, classes, sub-classes, or aspects of compounds 
described above. In all of these embodiments, the compound may optionally be used 
in the form of a pharmaceutically acceptable salt. 

The present invention also includes use of a compound of Formula 

10 a-A): 




or a pharmaceutically acceptable salt thereof, for inhibiting HTV integrase, for 
preventing or treating infection by HIV or for preventing, treating or delaying the 
onset of ADDS in a subject in need thereof; wherein A, Rl, R2, r3, r4, r5, l, Q1, 

15 Q2, q3, and Q4 are each independenfly as originally defined above or as defined in 
any of the foregoiug embodiments, classes, sub-classes, or aspects. In one aspect, the 
compound of Formula (I- A) is selected from the group consisting of: benzyl 8- 
hydroxyquinoline-7-carfooxamide; l-methyl-3-phenylpropyl 8-hydroxyquinoline-7- 
carboxandde; 2-phenylcyclopropyl 8-hydroxyquinoline-7-carboxanaide; 1-indanyl 8- 

20 hydroxyquinoHne-7-carboxamide; N-[(2iB)-3-phenyl-2-propenyl] 8- 

hydroxyquinoline-7-carboxamide; benzyl 8-hydroxyquinoline-7-carboxamide; and 
pharmaceutically acceptable salts thereof. 

Hie present invention also include embodiments for compounds of 
Formula (I-A) analogous to embodiments (a)-(m) for compounds of Formula (1). 

25 As used herein, the term "Ci-6 alkyl" (or "Ci-C6 alkyl") means Unear 

or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
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isopropyl, ethyl and methyl. "C1-4 alkyl" means n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

The tenn "Cq" as employed in expressions such as "Co-6 alkyl" means 
a direct covalent bond. Similarly, when an integer defining the presence of a certain 
5 number of ring atoms in a cyclic group is equal to zero, it means that the ring atoms 
adjacent thereto in the cyclic group are connected directly by a bond. For example, 
whmLis 

wherein li and v are each integers having a value from 0 to 4, provided that the sum of 
10 u + V is 1, 2, 3 or 4, L has the following structure when u is 1 and v is zero: 

-^(CH2)o ,2 ^ — -(CH2)o.— ^ 

The term "C2-5 alkenyl" (or "C2-C5 alkenyl") means linear or 
branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of 
15 the pentenyl isomers as well as 1-butenyl, 2-butenyI, 3-butenyl, isobutenyl, 1- 

propenyl, 2-propenyl, and ethenyl (or vinyl). Similar terms such as "C2.3 alkenyl" 

have an analogous meaning. 

The term "C2-5 alkynyl" (or "C2-C5 alkynyl") means linear or 

branched chain alkynyl groiq>s having from 2 to 5 carbon atoms and includes all of 
20 the pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2- 

propynyl, and ethynyl (or acetylenyl). Similar terms such as "C2-3 alkynyl" have an 

analogous meaning. 

The term "C3-7 cycloalkyl" (or "C3-C7 cycloalkyl") means a cyclic 

ring of an alkane having three to seven total carbon atoms (i.e., cyclopropyl, 
25 cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl). The term "C3-6 cycloalkyl" 

refers to a cyclic ring selected from cyclopropyl, cyclobutyl, cyclopentyl, and 
cyclohexyl. Terms such as "C3-C5 cycloalkyl" have an analogous meaning. 

The term "halogen" (or **halo") refers to fluorine, chlorine, bromine 
and iodine (alternatively, fluoro, chloro, bromo, and iodo). 
30 Hie term '*thio" Xalso referred to as *thioxo") means divalent sulfur; 

i.e., s=S. 
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The term "Ci^ haloalkyl" (which may alternatively be lefened to as 
"Ci-Ce haloalkyl" or **halogenated Ci-Ce alkyl") means a Ci to Cg linear or 

branched alkyl group as defined above with one or more halogen substituents. The 
term "Ci-4 haloalkyl" has an analogous meaning. 
5 The term "Ci-6 fluoroalkyl" (which may alternatively be referred to as 

"C1-C6 fluoioalkyl" or "fluorinated Ci-CIe alkyl") means a Ci to Ce linear or 

branched alkyl group as defined above with one or more fluorine substituents. The 
term "C1-4 fluoroalkyl" (or "C1-C4 fluoroalkyl" or ••fluorinated C1-C4 alkyl") has an 

analogous meaning. Representative examples of suitable fluoroalkyls include the 
10 series (CH2)0-4CT3 (i e., trifluoromethyl, 2,2,2-trifluoroethyl, 3,33-trifluoro-n- 

propyl, etc.), 1-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl, 3,3,3-trifluoroisopropyl, 
l,l»1.3,3,3-hexafluoroisopropyl, and perfluorohexyl. 

The tenn "carbocycle" (and variations thereof such as "^arbocyclic" or 
••carbocyclyl") as used herein broadly refers to a C3 to Cg monocyclic, saturated or 
15 unsatumted ring or a C7 to Ci2bicyclic ring system in which the rings are 
independent or fused and in wMch each ring is saturated or unsaturated The 
carbocycle may be attached at any carbon atom which results in a stable compound 
The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the term "fused 
bicyclic carbocycle" generally refers to a C7 to Cio bicyclic ring system in which 

20 each ring is saturated or unsaturated and two adjacent carbon atoms are shared by 
each of the rings in the ring system. A subset of the fused bicyclic carbocycles are 
those bicyclic carbocycles in which one ring is a benzene ring and the other ring is 
saturated or unsaturated, with attachment via any carbon atom that results in a stable 
compound Representative examples of this subset include the following: 

25 



00 CO CO 




As used herein, the term 'fused carbocyclic ring system" refers to a 
30 carbocycle as defined above which is fused to a phenyl ring. Representative examples 
include: 
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5 

Tlie tenn "aiyl" refers to aromatic mono- and poly-caibocyc^ 
systems, wherein the individual carbocyclic rings, in the polyring systems may be 
fused or attached to each other via a single bond. Suitable aryl groups include, but are 
not limited to, phenyl, naphthyl, and biphenylenyl. 

10 The term "heterocycle" (and variations thereof such as "heterocyclic" 

or "heterocyclyl") broadly refers to a 4- to 8-membeied monocyclic ring, 7- to 12- 
membered bicyclic ring system, or an 1 1 to 16-membered tricyclic ring system, any 
ring of which is saturated or unsaturated, and which consists of carbon atoms and one 
or more heteroatoms selected £rom N, O and S, and wherein the nitrogen and sulfur 

IS heteroatoms miay optionally be oxidized, and the nitrogen heteroatom may optionally 
. be quatemized. Tlieheterocyclicringmay be attached at any heteroatom or caibon 
. atom, provided that attachment results in the creation of a stable structure. When the 
heterocyclic ring has substituents, it is understood that the substituents may be 
attached to any atom in the ring, whether a heteroatom or a caifoon atom, provided 

20 that a stable chemical structure results. Representative examples of heterocyclics 
include piperidinyl, piperazinyl, azepinyl, pyrrolyl, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, imidazolyl, imidazolidinyl, triazolyl, tetrazolyl, imidazolinyl, pyridyl 
(or pyridinyl), pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, 
isoxazolidinyl, morpholinyl, thiomorpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, 

25 quinoxazolinyl, isothiazolidinyl, quinolinyl, isoquinolinyl, benzimidazolyl, 
thiadazolyl, benzopyranyl, benzothiazolyl, benzpazolyl, furyl (or fiiranyl), 
tetrahydrofiiryl (or tetrahydrofiiranyl), tetrahydropuranyl, thienyl (alternatively 
thiophenyl), benzotfaiophenyl, oxadiazolyl, and b^izo-l,3-dioxacyclopenty] 
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(alternatively, l,3-ben2odioxolyl). Representative exan^les of heterocyclics also 
include tetiahydrothienyl, tetrahydrodioxothiehyl, tfaiadiazinanyl, dioxothiadiazinanyl, 
thiazinanyl, dioxothiazinanyl, dibxothiazolidinyl, and isodioxothiazolidinyl. 
Representative examples of heterocyclics also include the following bicyclics: 
5 indolyl, benzotriazolyl, iniidazo[4,5-b]pyTidinyl, dihydroimidazo[4,5-b]pyridinyl. 
pyrazolo[4,3-<:]pyridinyl, dihydropyrazolo[4,3-c]pyridinyl, tetrahydropyrazolo[4,3- 
cjpyridinyl, pyrrolo[l,2-a]pyrazinyl, dihydropyrrolo[l,2-a]pyra2inyl, 
tetrahydropyrrolo[l,2-a]pyrazinyl, octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, 
indazolyl, indolinyl, isoindolinyl, quinoxalinyl, quinazolinyl, cinnolinyl, chromanyl, 

10 and isochromanyl. Additional representative examples of bicyclics include the . 
following: phthalazinyl, purinyl, 1,6-naphthyridinyl, 1,8-napthyridinyl, 
dihydroindolyl, dihydroisoindolyl, tetrahydroquinolyl, tetrahydrpisoquinolyl, 
inMdazo[l,2-a]pyrimidinyl, 2,3-dihydroimidazo[2,l-fe][l,3]thiazolyl, benzazepinyl, 
dihydrobenazepinyl, benzodiazepinyl, dihydrobenzodiazepinyl, and 

1 S tetrahydrobenzodiazepinyl. Representative examples of heterocyclics also include the 
following tricyclics: phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta- 
carbolinyl, acridinyl, phenazinyl, and phenoxazinyl. 

Representative examples of heterocyclics also include the following . 
saturated monocyclics: hexahydropyrimidinyl, thiazinanyl (e.g., 1,2-thiazinanyl, 

20 alternatively named tetrahydro-l,2-thiazinyl), thiazepanyl (e.g., 1,4-thiazepanyl, 
altematively named hexahydro-l,4"thiazepinyl), azepanyl (alternatively 
hexahydroazepinyl), thiadiazepanyl (e.g., 1,2,5-tMadiazepanyl), dithiazepanyl (e.g., , 
1,5,2,-dithiazepanyl), diazepanyl (e.g., 1,4-diazepanyl), and thiadiazinanyl (e.g., 
1 ,2,6>thiadiazinanyl). 

25 A representative unsaturated heterocycle is 




, wherein p is an integer from zero to 4 and R^ is as defined above, and 
wherein each ring carbon is optionally and independently substituted with "Ci-4 

alkyl. 

Representative examples of heterocyclics also include the following 
30 bicycUcs: hexahydropyrazolo[43-c]pyridinyl (e.g., 3a,4,5,6,7.7a-hexahydro-lH- 
pyrazolo(4,3c]pyridinyl), hexahydropurinyl (e.g., 2,3,4,5,6,7-hexahydro-lH-purinyl), 
hexahydrooxazolo[3,4a]pyrazinyl, and l,2,3,4-tetrahydro-l,8-naphthyridinyL 
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Fused ring heterocycles f onn a subset of the heterocycles as defined 
above; e.g., the term "fused bicyclic heterocycle" lefers to a heteroatom-containing 
bicyclic ring system as defined in the preceding paragraph in which two adjacent 
atoms are shared by both rings. A subset of the fused bicyclic heterocycles is the 
5 fused bicyclic heterocycle containing carbon atoms and one or more heteroatoms 
selected from nitrogen, oxygen and sulfur, wherein one ring is a benzene ring and the 
other is a saturated or unsaturated heteroatom-containing ring. Representative 
examples of this subset include, but are not limited to, the following: 



10 




15 The term "heteromonocycle*' (and variations thereof such as 

"heteromonocyclyl" or **heteromonocyclic") refers to a 4- to 8-membered monocyclic 
ring which is saturated or unsaturated, and which consists of carbon atoms and one or 
more heteroatoms selected from N, O and S, and wherein the nitrogen and sulfur 
heteroatoms may optionally be oxidized, and the nitrogen heteroatom may optionally 

20 be quatemized. The heterocyclic ring may be attached at any heteroatom or carbon 
atom, provided that attachment results in the creation of a stable structure. 
Representative examples of monoheterocycles are disclosed above. 

Heteroaromatics form another subset of the heterocycles as defined 
above; i.e., the term "heteroaromatic" (alternatively "heteroaryl") generally refers to a 
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heterocycle as defined above in which the ring system (whether mono- or poly-cyclic) 
is an aromatic ring system. The temi "heteroaromatic ring" refers to a monocyclic 
heterocycle as defined above which is an aromatic heterocycle. Representative 
examples of heteioaromatics include pyridyl, pyirolyl, pyrazinyl, pyrimidinyl, 
5 pyridazinyl, thienyl (or thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, 
triazolyl, tetrazolyl, oxazolyl, isooxazolyl, oxadiazolyl, ttiiazolyl, isothiazolyl, and 
thiadiazolyl. 

Unless expressly set forth to the contrary, an ''unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic C6 

10 carbocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

The present invention includes pharmaceutical compositions useful for 
inhibiting HIV integrase, comprising an effective amount of a compound of this 
invention, and a pharmaceutically acceptable carrier. Pharmaceutical compositions 
useful for treating infection by HIV, or for treating AIDS or ARC, are also 

IS encompassed by the present invention, as well as a method of inhibiting HTV . 
integrase, and a method of treating infection by HIV, or of treating AIDS or ARC. 
Additionally, the present invention is directed to a pharmaceutical composition 
comprising a therapeutically effective amoiWof a compound of the present invention 
in combination with a therapeutically effective amount of an agent for treating HTV 

20 infection or AIDS selected from: 

(1) an antiviral agent useful for treating or preventing HTV 
infection or for treating AIDS (also referred to herein as an HTV/AIDS antiviral 
agent), 

(2) an anti-infective a^nt, and 
25 (3) an inomunomodulator. 

The present invention also includes a compound of the present 
invention for use in (a) inhibiting HIV protease, (b) preventing or treating infection by 
HIV, or (c) preventing, treating or delaying the onset of AIDS or ARC. The present 
invention also includes the use of a compound of the present invention as described 
30 above as a medicament for (a) inhibiting HIV integrase, (b) preventing or treating 
infection by HIV, or (c) preventing, treating or delaying the onset of AIDS or ARC. 
The present invention further includes the use of any of the HTV integrase inhibiting 
compounds of the present invention as described above in combination with one or 
more HTV/AIDS treatment agents selected from an HIV/AIDS antiviral agent, an anti- 
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infective agent, and an immunomodulator as a medicament for (a) inhibiting HIV 
integrase, (b) preventing or treating infection by HIV, or (c) preventing, treating or 
delaying the onset of AIDS or ARC, said medicament comprising an effectiye 
amount of the HTV integrase inhibitor compound and an effective amount of the one 

S or more treatment agents. 

The present invention also includes the use of a compound of tiie 
present invention as described above in the preparation of a medicament for (a) 
inhibiting HIV integrase, (b) preventing or treating infection by HIV, or (c) 
preventing, treating or delaying the onset of AIDS or ARC. 

10 The present invention further includes the use of any of the HTV 

integrase inhibiting compounds of the present invention as described above in 
combination with one or more HIV/AIDS treatment agents selected from an 
HIV/AIDS antiviral agent, an anti-infective agent, and an immunomodulator for the 
manufacture of a niedicament for (a) inhibiting HIV integrase, (b) preventing or 

15 treating infection by fflV, or (c) preventing, treating or delaying the onset of AIDS or 
ARC, said medicament comprising an effective amount of the HTV integrase inhibitor 
compound and an effective amount of the one or more treatment agents. 

The compounds of the present invention may have asymmetric centers 
and may occur, except when specifically noted, as mixtures of stereoisomers or as 

20 individual diastereomers, or enantiomers, with all isomeric forms being included in 
the present invention. 

When any variable (e.g., R^, Rb, Rc, Rk etc.) occurs more than one 
time in any constiturat or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 

25 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
conc^ounds. 

The term "substituted" (e.g., as in "phenyl ring, unsubstituted or 
substituted with from 1 to 5 substituents ...") includes mono- and poly-substitution by 
30 a named substituent to the extent such single and multiple substitution is chemically 
allowed. For example, a carbocycle or heterocycle substituted with more than one 
substituent can have multiple substituents on the same ring atom to the extent it is 
chemically permitted. A ring sulfur atom in a saturated heterocycle can, for example, 
typically bp substituted with 1 ( -S(=0)- ) or 2 oxo groups ( -SO2- ). 
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The compounds of the present inventions aie usefid in the inhibition of 
HIV integrase, the prevention or treatment of infection by hmnan immunodeficiency 
virus (HIV) and the treatment of consequent pathological conditions such as AIDS. 
Treating AIDS or preventing or treating infection by HIV is defined as including, but 

S not limited to, treating a wide range of states of HIV infection: AIDS, ARC (AIDS 
related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HIV. For example, the compounds of this invention are useful in treating 
infection by HTV after suspected past exposure to HIV by e.g., blood transfusion, 
exchange of body fluids, bites, accidental needle stick, or exposure to patient blood 

10 during surgery. 

The compounds of this invention are usefid in the preparation and 
execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are usefiil for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 

IS of this invention are useful in establishing or determining the binding site of other 
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

The present invention also provides for the use of a compound of 
Formula (J) or (I- A) to make a pharmaceutical composition useful for inhibiting HIV 

20 integrase and in the treatment of AIDS or ARC. 

The compounds of the present invention may be administered in the 
form of pharmaceutically acceptable salts. The term "pharmaceutically acceptable 
salt" is intended to include all acceptable salts such as acetate, lactobionate, 
benzenesulfonate, laurate, benzoate, malate, bicarbonate, maleate, bisulfate, 

25 mandelate, bitartrate, mesylate, borate, methylbromide, bromide, methylnitrate, 
calcium edetate, methylsulfate, camsylate, mucate, carbonate, n^sylate, chloride, 
nitrate, clavulanate, N-methylglucamine, citrate, ammonium salt, dihydrochloride, 
oleate, edetate, oxsdate, edisylate, pamoate (embonate), estolate, palmitate, esylate, 
pantothenate, fumarate, phosphate/diphosphate, gluceptate, polygalacturonate, 

30 gluconate, salicylate, glutamate, stearate, glycollylarsanilate, sulfate, hexylresorcinate, 
subacetate, hydrabamine, succinate, hydrobronodde, tannate, hydrochloride, tartrate, 
hydroxynaphthoate, teoclate, iodide, tosylate, isothionate, triethiodide, lactate, 
panoate, valerate, and the Uke which can be used as a dosage form for modifying the 
solubility or hydrolysis characteristics or can be used in sustained release or pro-drug 
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fonnulations. Depending on the particular functionality of the compound of the 
piesent invention, pharmaceutically acceptable salts of the compounds of this 
invention include those fonned from cations such as sodium, potassium, aluminum, 
calcium, lithium, magnesium, zinc, and fiom bases such as ammonia, 

5 ethylenediamine, N-mefliyl-glutaniine, lysine, arginine, ornithine, choline, NJ«I- 
dibenzylethylene-diamine, chloroprocaine, diethanolamine, procaine, N- 
benzylphenethyl-amine, diethylamine, piperazine, tris(hydn>xymethyl)aminomethane, 
and tetramethylammonium hydroxide. These salts may be prepared by standard 
procedures, e.g. by reacting a free acid with a suitable organic or inorganic base. 

10 Where a basic group is present, such as amino, an acidic salt, i.e. hydrochloride, 
hydrobromide, acetate, pamoate, and the like, can be used as the dosage form. 

Also, in the case of an acid (-COOH) or alcohol group being present, 
phamiaceutically acceptable esters can be employed, e.g. acetate, maleate, 
pivaloyloxymethyl, and the like, and those esters known in the art for modifying 

IS solubility or hydrolysis characteristics for use as sustained release or prodrug 
formulations. 

For these purposes, the compounds of the present invention may be 
administered orally, parenterally (including subcutaneous injections, intravenotis, 
intramuscular, intrastemal injection or infusion techniques), by inhalation spray, or 
20 rectally, in dosage unit formulations containing conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention each mean providing the 
' • compound or a prodrug of the compound to the individual in need of treatment. 
25 • When a compound of the invention or prodrug thereof is provided in combination 
with oiie or more other active agents (e.g., antiviral agents useful for treating EdV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodrug thereof and other 
agents. 

30 Thus, in accordance with the present invention there is further 

provided a method of treating and a pharmaceutical composition for treating HIV 
infection and AIDS. The treatment involves administering to a subject in need of 
such treatment a pharmaceutical composition comprising a pharmaceutical carrier and 
a therapeutically-effective amount of a compound of the present invention. 
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As used herein, the tenn '^composition" is intended to encompass a 
pioduct comprising the specified ingiecfients in the specified amounts, as well as any 
product which results, directly or indirectly, ftom combining the specified ingredients 
in die specified amounts. 
S By ''pharmaceutically acceptable" is meant the carrier, diluent or 

exdpient must be compatible with the other ingredients of the formulation and not 
deleterious to the recipient thereof. 

The term "subject," (alternatively referred to herein as "patient") as 
used herein refers to an animal, preferably a mammal, most preferably a human, who 
10 has been the object of treatment, observation or experiment. 

The term "therapeutically effective amount" as used herein means that 
amount of active compound or pharmaceutical agent that elicits die biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
research^, veterinarian, medical doctor or other clinician, which includes alleviation 
IS of die synq)toms of the disease being treated. When the active compound (i.e., active 
ingredient) is administered as the salt, references to the amount of active ingredient 
are to the free add or finee base form of the compound. 

Hiese pharmaceutical compositions may be in the form of orally- 
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
20 preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 
suppositories. 

When administered orally as a suspension, these compositions are 
. prepared according to techniques well-known in tiie art of pharmaceutical formulation 
and may contain microcrystalline cellulose for imparting bulk, alginic acid or sodium 

25 alginate as a suspending agent, methylcellulose as a viscosity enhancer, and 

sweeteners/flavoring agents known in the art As immediate release tablets, these 
compositions may contain microcrystalline cellulose, dicalcium phosph^e, starch, 
magnesium stearate and lactose and/or other exdpients, binders, extends, 
disintegrants, diluents and lubricants known in the art 

30 When administered by nasal aerosol or inhalation, these compositions 

are prepared according to techniques well-known in the art of pharmaceutical 
formulation and may be prepared as solutions in saline, employing benzyl alcohol or 
other suitable preservatives, absorption promoters to enhance bioavailability, 
fluorocarbons, and/or other solubilizing or dispersing agents known in the art 
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The injectible solutions or suspensions may be foxmulated according to 
known art, using suitable non-toxic, parenterally-acceptable dilu^its or solvents, such 
as mannitol, 1,3-butanediol, water. Ringer's solution or isotonic sodium chlcmde 
solution, or suitable dispersing or wetting and suspending agents, such as sterile, 
S bland, fixed oils, including synthetic mono- or diglycerides, and fatty acids, including 
■ oleic acid. 

When rectally administered in the form of suppositories, these 
compositions may be prepared by mixing the drug with a suitable non-irritating 
: excipient, such as cocoa butter, synthetic glyceride esters of polyethylene glycols, 

10 which are solid at ordinary temperatures, but liquefy and/or dissolve in the rectal 
cavity to release the drug. 

The compounds of this invention can be administered orally to humans 
in a dosage range of 0.1 to 1000 mg/kg body weight in divided doses. One preferred 
dosage range is 0.1 to 200 mg/kg body weight orally in divided doses. Another 

IS preferred dosage range is 0.5 to 100 mg/kg body weight orally in divided doses. For 
oral administration, the compositions are preferably provided in the fonn of tablets 
containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0, S.0, 10.0, 
15.0. 20.0, 25.0, 50.0, 75,0, 100,0, 150.0, 200.0. 250.0, 300.0, 400.0, 500.0, 600.0, 
750.0, 800.0, 900.0, and 1000.0 milligrams of the active ingredient for the 

20 symptomatic adjustment of the dosage to the patient to be treated. It will be 

understood, however, that the specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 

25 time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing then^y. 

The present invention is also directed to combinations of the HIV 
integrase inhibitor compounds with one or more agents usefiil in the treatment of HTV 
infection or AIDS, For example, the compounds of this invention may be effectively 

30 administered, whether at periods of pie-exposure and/or post-exposure, in 

combination with effective amounts of the HTV/ AIDS antivirals, imunomodulators, 
antiinfectives, or vaccines useful for treating HTV infection or AIDS, such as those in 
the following Table. 
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Drug Name 

Ampxenavir 

141 W94 

GW141 

Abacavir 

GW 1592 

1592U89 

Acemannan 



Acyclovir 

AD-439 
AD-519 

Adefovir dipivoxil 
AL-721 

Alpha Interferon 

Ansamycin 
LM427 



Antibody which 
neutralizes pH 
labile alpha aberrant 
Interferon 
AR177 

beta-fluoro-ddA 



ANTTVIRALS 

Manufacturer 
Glaxo Wellcome 



Glaxo Welcome 



Carrington Labs 
(Irving, TX) 

Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead Sciences 
Ethi^n 

(Los Angeles, CA) 
Glaxo Wellcome 

Adria Laboratories 
(Dublin, OH) 
Bi)amont 
(Stamford, CT) 
Advanced Biotherapy 
Concepts 
(Rockville, MD) 

Aronex Pharm 
Natl Cancer Institute 



Indication 

HIV infection, AIDS, 
ARC 

(protease inhibitor) 
mV infection, AIDS, 
ARC 

(reverse transcriptase 

inhibitor) 

ARC 

HIV infection, AIDS, ARC. 

in combination with AZT 

HTV infection, AIDS. ARC 

mV infection, AIDS. ARC 

HIV infection 

ARC, PGL, HIV positive, 

AIDS 

Kaposi's sarcoma, HTV, in 
combination w/Retrovir 
ARC 



AIDS, ARC 



HIV infection, AIDS, ARC 
AIDS-associated diseases 
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BMS-232623 
(CGP-73547) 

BMS-234475 
(CGP^1755) 

CM012 
Qdofovir 

Curdlan sulfate 

Cytomegalovirus immune 

globin. 

Cytovene 

Ganciclovir 

Delaviridine 

Dextran Sulfate 
ddC 

Dideoxycytidine 
ddl 

Dideoxyinosine 

mozenavir 
(PMP-450) 

ELIO 



Bristol-Myers Squibb/ 
Novartis 

Bristol-My^ Squibb/ 
Novartis. 

Warner-Lambert 
Gilead Science 

AHPharmaUSA 
Medlmmune 

Syntex 

Phannacia-Upjohn 

Ueno Fine Chem. 
Ind. Ltd. (Osaka, Japan) 
Hoffman-La Roche 

Bristol-Myers Squibb 
AVID 

(Camden, NJ) 

Elan Corp, PLC 
(Gainesville, GA) 



HIV infection, AIDS, 
ARC 

(protease inhibitor) 
HIV infection, AIDS, 
ARC 

(protease inhibitor) 
HIV-1 infection 
CMV retinitis, herpes, 
papillomavirus 
HIV infection 
CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

mVmfection, AIDS, 
ARC 

(protease inhibitor) 
AIDS, ARC, HIV 
positive asymptomatic 
HTV infection, AIDS, ARC 

HIV mfection, AIDS, ARC; 
combmation with AZT/d4T 

HIV infection, AIDS, 
ARC 

(protease inhibitor) 
HIV infection 
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Efavirenz 

(DMP266) 

(-)6-Chloro-4(S)- 

cyclopropylethynyl- 

4(S)-trifluoro-methyl- 

l,4-dihydix)-2H-3,l- 
benzoxazin-2-one. 

Famciclovir 

FTC 



GS840 



HBY097 



Hypericin 

Recombinant Human 
Interferon Beta 
Interferon alf a-n3 
Indinavir 



Compound A 
ISIS 2922 

Basri.272 



DuPont(SUSTIVA®), 
Merck {STOCRIN®) 



Smith Kline 
Emory University 

CJilead 

Hoechst Marion Roussel 



VIMRxPharm. 
Triton Biosciences 
(Almeda,CA) 
Interferon Sciences 
Merck 



Merck 



ISIS Pharmaceuticals 
Natl Cancer Institute 



HIV infection, AIDS, 
ARC 

(non-nucleoside RT 
inhibitor) 



herpes zoster, herpes 
simplex 

HIV infection, AIDS, ARC 
(reverse transcriptase 
inhibitor) 

mV infection, AIDS, ARC 
(re verse transcriptase 
inhibitor) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
HIV infection, AIDS, ARC 
AIDS, Ejiposi*s sarcoma, 
ARC 

ARC, AIDS 

mV infection, AIDS, ARC, 

asymptomatic HIV positive, 

also in combination with 

AZT/ddl/ddC 

HIV infection, AIDS, 

ARC, asymptomatic HIV 

positive 

CMV retinitis 

HIV-assoc. diseases 
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Lamivudine, 3TC Glaxo Wellcome 



Lobucavir 
Nelfinavir 

Nevirapine 

Novapien 

Peptide T 

Octapeptide 

Sequence 

Trisodium 

Phosphonofoimate 



Bristol-My^ Squibb 

Agouron 

Pharmaceuticals 

Boeheringer 

Ingleheim 

Novaferon Labs, Inc. 
(Akron, OH) 
Peninsula Labs 
(Belmont, CA) 

Astra Pharm. 
Products, Inc 



PNU-140690 



Pharmacia Upjohn 



Probucol 
RBC-CD4 

Ritonavir 

(ABT-538) 

Saquinavir 



Vyrex 

Sheffield Med. Tech 
(Houston TX) 
Abbott 

Hoffinann-LaRoche 



Stayudine; d4T 
Didehydrodeoxy- 
thymidine 
Valadclovir 



Bristol-Myers Squibb 



Glaxo Wellcome 



Virazole 

Ribavirin 

VX-478 



VirateMCN 
(Costa Mesa, CA) 
Vertex 



HIV infection, AIDS, 
ARC ^reverse 
transcriptase inhibitor); 
also with A2T 
CMV infection 
HIV infection, AIDS, 
ARC (protease inhibitor) 
HIV infection, AIDS, 
ARC (protease inhibitor) 
HIV inhibitor 

AIDS 

CMV retmitis, HIV infection. 

otherCMV 

infections 

mv infection, AIDS, ARC 
(protease inhibitor) 
mV infection, ATOS 
fflV infection, AIDS, 
ARC 

HTV infection, AIDS, 
ARC (protease inhibitor) 
mV infection, AIDS, 
ARC (protease inhibitor) 
HIV infection, AIDS, ARC 

^nitalHSV&CMV 
infections 
asymptomatic HIV 
positive, LAS, ARC 
inv infection, AIDS, ARC 
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Zalcitabine 
2dovudine; AZT 



Hofbnann-La Roche 
Glaxo Wellcome 



ABT-378; Lopinavir 

ABT-378/r, contains 
lopinavir and ritonavir; 
Kaletra 

JE2147/AG1776 

T-20 

T-1249 

atazanavir 
(BMS 232632) 
PRO 542 

PRO 140 

TAK-779 

DPC681&DPC684 
DPC961&DPC083 



Abbott 
Abbott 

Agouron 
Tiimeris 
Trimeris 

Bristol-Myers-Squibb 
Progenies 
Progenies 
Takeda 

DuPont 
DuPont 



HIV infection, ADDS, ARC, 
with AZT 

mv infection, AIDS, ARC, 
Kaposi's sarcoma in 
combination with other 
therapies (reverse 
transcriptase inhibitor) 
mv infection, AIDS, ARC 
(protease inhibitor) 
HIV infection, AIDS, ARC 
(protease inhibitor) 

HIV infection, AIDS, ARC 

(protease inhibitor) 

mv infection, AIDS, ARC 

(fusion inhibitor) 

mv infection, AIDS, ARC 

(fusion inhibitor) 

HIV infection, AIDS, ARC 

(protease inhibitor) 

HIV infection, AIDS, ARC 

(attachment inhibitor) 

mv infection, AIDS, ARC 

(CCR5 co-receptor inhibitor) 

mv infection, AIDS, ARC 

(injectable CCR5 leceptor 

antagonist) 

mv infection, AIDS, ARC 
(protease inhibitors) 
mv infection AIDS, ARC 
(nonnucleoside reverse 
transcriptase inhibitors) 
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Tri^vir (contains abacavir, GlaxoSmithKline 

lamivudine, and 

zidovudine) 

tipranavir (PNU- 140690) Boehringer Ingelheim 

(purchased from 
Pharmacia & Upjohn) 

tenofovir disoproxil Gilead 

fumarate 

TMC-120 & TMC-125 Tibotec 



TMC-126 



Tibotec 



HIV infection. AIDS, ARC 
(reverse transcriptase 
inhibitors) 

HIV infection, AIDS, ARC 
(protease inhibitor) 

HIV infection, AIDS, ARC 
(reverse transcriptase 
inhibitor) 

HIV infections, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitors) 
HIV infection, AIDS, ARC 
(protease inhibitor) 



IMMUNOMODUIATORS 



Drug Name 
AS-101 
Bropirimine 
Acemannan 

CL246,738 

ELIO 

FP-21399 

Gamma hit^eron 



Manufacturer 
Wyeth-Ayerst 
Pharmacia Upjohn 
Carrington Labs, Inc. 
(Irving, TX) 
American Cyanamid 
Lederle Labs 
Elan Corp, PLC 
(Gainesville, GA) 
Fuki IromunoPhann 

Genentech 



Lidication 
AIDS 

advanced AIDS 
AIDS, ARC 

AIDS, Kaposi's sarcoma 

HIV infection 

blocks HIV fusion with 
CD4+cells 

ARC, in combmation w/TNF 
(tumor necrosis factor) 



-148. 



wo 02/30930 



PCT/USOl/31456 



Granulocyte 

Macrophage Colony 

Stimulating 

Factor 

Granulocyte 

Macrophage Colony 

Stimulating 

Factor 

Granulocyte 

Macrophage Colony 

Stimulating Factor 

mv Gore Particle 

Ixmnunostimulant 

IL-2 

Literleuldn-2 

JLr2 

Interleukin-2 
IL-2 

Interleukin-2 

(aldeslukin) 

Immune Globulin 

Intravenous 

(human) 

IMREG-l 

IMREG.2 

Imuthiol Diethyl 
Dithio Carbamate 
Alpha-2 
Interferon 
Methionine- 
Enkephalin 



Genetics Institute 
Sandoz 

Hoeschst-Roussel 
Inamunex 

Schering-Plough 

Rorer 
Cetus 

HofEman-La Roche 

Immunex 

Chiron 

Cutter Biological 
(Berkeley, CA) 

Imreg 

(New Orleans, LA) 
Imreg 

(New Orleans, LA) 
Merieux Institute 

Sobering Plough 

TNI Pharmaceutical 
(Chicago, IL) 



AIDS 



AIDS 



AIDS, combination w/AZT 

seropositive HIV 

AIDS, in combination 
w/AZT 

AIDS, ARC, HTV, in 
combination w/AZT 
AIDS, increase in CD4 cell 
counts 

pediatric AIDS, in 
combination w/AZT 

AIDS, Kaposi's 
sarcoma, ARC, PGL 
AIDS, Kaposi's sarcoma, 
ARC, PGL 
AIDS, ARC 

Kaposi's sarcoma "w/AZI, 
AIDS 

AIDS, ARC 
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MTP-PE 

Muramyl-Tripeptide 

Granulocyte 

Colony Stimulating 

Factor 

Remune 

rCD4 

Recombinant 

Soluble Human COM 

rCD4-IgG 

hybrids 

Recombinant 

Soluble Human CD4 

Literferon 

Alfa 2a 

SK&F106S28 

Soluble T4 

Thymopentin 

Tumor Necrosis 
Factor; TNF 
etanercept 

infliximab 



Drug Name 
Clindamycin with 
Primaquine 
Fluconazole 
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Ciba-Geigy Corp. 



Kaposi's sarcoma 



Amgen 



AIDS, in combination 
w/AZT 



Immune Response Corp. immunotherapeutic 
Genentech AIDS, ARC 



AIDS, ARC 



Biogen 

Ho£(man-La Roche 
Smith Kline 



AIDS, ARC 

Kaposi's sarcoma, AIDS, 
ARC, in combination w/A27r 
HIVinfection 



Immunobiology 
Research bstitute 
Genentech 



HIV infection 

ARC, in combination 
w/gamma Interferon 
rheumatoid arthritis 



Immunex Corp 
(Enbrel®) 

Centocor (Remicade®) rheumatoid arthritis and 



Crohn's disease 



ANTI-INFECTIVES 



Manufacturer 
Pharmacia Upjohn 



Indication 
PCP 



Pfizer 



cryptococcal meningitis, 
candidiasis 
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Pastille 

Nystatin Pastille 

Omidyl 

Efloniithine 

Pentamidine 

Isethionate(IM&IV) 

Trimethoprim 

Trimethoprim/sulfa 

Piritrexim 

Pentamidine 

isethionate for 

inhalation 

Spiramycin 

Ihtraconazole- 

R51211 

Trimetrexate 



Drug Name 
Daunorubicin 
Recombinant Human 
Erythropoietin 
Recombinant Human 
Growth Hormone 
Leukotriene B4 Receptor 
Antagonist 
Megestrol Acetate 

Soluble CD4 Protein and 

DCTivatives 

Testosterone 



Squibb Corp. 



Janssen Pharm. 

Warner-Lambert 

OTEiER 

Manufacturer 
NeXstar, Sequus 
Ortho Pharm. Corp. 

Serono 

Bristol-Myers Squibb 



prevention of oral candidiasis 



histoplasmosis; cryptococcal 

menin^tis 

PCP 



hdication 

Karposi's sarcoma 

sev^ anemia assoc. with 

AZTtiierapy 

AIDS-related wasting, 

cachexia 

HTV infection 

treatment of an(M?exia assoc. 

w/AIDS 

HIV infection 



Alza, Smith Kline AIDS-related wasting 



MerrellDow 

LyphoMed 
<Rosemont, IL) 

Burroughs Wellcome 
Fisons Corporation 

Rhone-Poulenc 



PCP 

PCP treatment 

antibacterial 
antibacterial 
PCP treatment 
PCP prophylaxis 

Cryptosporidia diarcfaea 
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Total Enteral Norwich Eaton dianfaea and malabsoiption, 

Nutrition Phamiaceuticals related to AIDS 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS antivirals, immunomodulators, anti-infectives or 
• vaccines is not limited to the list in the above Table, but inclu(tes in principle any 
5 combination with any pharmaceutical composition useful for the treatment of HTV 
infection or AIDS. When employed in combination with the compounds of the 
invention, the HIV/AIDS antivirals and other agents are typically employed in their 
conventional dosage ranges and regimens as reported in the art, including the dosages 
described in the Physicians' Desk Reference , 54*^ edition, Medical Economics 

10 Company, 2000. . The dosage ranges for a compound of the invention in these 
conobinations aie the same as those set forth above just before the Table. 

Preferred combinations are simultaneous or sequential treatments of a 
compoimd of the present invention and an inhibitor of HIV protease and/or a non- 
nucleoside inhibitor of HIV reverse transcriptase. An optional fourth component in 

15 the combination is a nucleoside inhibitor of HTV reverse transcriptase, such as AZT, 
3TC, ddC or ddl. A preferred inhibitor of HtV protease is the sulfate salt of indinavir, 
which is N-(2(R)-hydroxy-l(S)-indanyl)-2(R)-phenyknethyl-4-(S)-hydroxy-5-(l-(4- 
(3-pyridyl-methyl)-2(S)-NKt-butylcarboxaniido)-piperazinyl))-pentaneamide 
ethanolate, and is synthesized according to US 5413999. Indinavir is generally 

20 administered at a dosage of 800 mg three times a day. Other preferred protease 

inhibitors are nelfinayir and ritonavir. Another preferred inhibitor 6f HIV protease is 
saquinavir which is administi»ed in a dosage of 600 or 1200 nig tid. Still another 
preferred protease inhibitor is Compound A, which is N-(2(R)-hydroxy-l<S)-indanyl)- 
. 2(R)-phenyhiiethyl-4(S)-hydroxy-5<H4-(2-benzo|>]fi^ 

25 butylcarboxamido)piperazinyl))pentaneamide, preferably administered as the sulfate 
salt Compound A can be prepared as described in US 5646148. Preferred non- 
nucleoside inhibitors of HTV reverse transcriptase include efavirenz. The preparation 
of ddC, ddl and AZT are also described in EPO 0,484,071. These combinations may 
have unexpected effects on limiting the spread and degree of infection of HIV. 

30 Preferred combinations include a compound of the present invention with the 

following (1) indinavir with efavirenz, and, optionally, AZT and/or 3TC and/or ddl 
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and/or ddC; (2) indinavir, and any of AZT and/or ddl and/or ddC and/or 3TC, in 
particular, indinavir and AZT and 3TC; (3) stavudine and 3TC and/or zidovudine; <4) 
zidovudine and lanuvudine and 141W94 and 1592U89; (S) zidovudine and 
lamivudine. 

S Another preferred combination is a compound of the present invention 

with indinavir and Compound A and optionally with one or more of efavirenz, ACT, 
3TC, ddl and ddC. In one embodiment of this combination, the weight ratio of 
indinavir to Compound A is from about 1:1 to about 1:2, wherein the amount of 
indinavir employed is in the range of from about 200 to about 1000 mg. Indinavir and 
10 Compound A can be administered concurrenfly or sequentially in either order from 
one to three times per day. 

In such combinations the compound of the present invention and other 
active agents may be administered together or separately. In addition, the 
administration of one agent may be prior to, concurrent to, or subsequent to the 
IS administration of other agent(s). 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 
Ac = acetyl 

BOP = benzotriazol-l-yloxytris-(dimethylamino)phosphonium 
20 hexafluorophosphate 

DBU = l,8-diazabicyclo[5A0]undec-7-ene 

DEA = diethylamine 

DEAD = diethylazodicarboxylate 

DMP = N,N-dimethylfonnamide 
25 DMPU = 1 ,3-K!imethyl--3,4,5,6-tetrahydn)-2(lH0-pyrimidinone 

DMSO = dimethylsulfoxide 

EDC = l-ethyl-3-(3-dimethylaminopn)pyl) carbodiimide 
EDTA = ethylenediaminetetraacetic acid 
ES MS = electrospray mass spectrometry 
30 Et = ethyl 
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EtOAc = ethyl acetate 
EtOH = ethanol 

FAB HRMS = fast atom bombardment high resolution mass spectroscopy 
FAB MS = fast atom bombardment mass spectroscopy 
5 HOBt= l-hydroxybenzotria;sole hydrate 

HPLC = hi^ perfonnance liquid chromatography 
i-Pr = isopropyl 
Me = methyl 

MsCl = methanesulfonyl chloride (or mesyl chloride) 
10 NBS = N-bromosuccinin[iide 

NIS = N-iodosuccinimide 
NMR = nuclear magnetic resonance 
Ph = phenyl 

PMBCl = p-methoxybenzyl chloride 
IS rt and RT = room temperature 

TFA - trifluorbacetic acid 
THF = tetrahydrofuran 

The compounds of the present invention can be readily prepared 
20 according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials, reagents and conventional synttesis 
procedures. In these reactions, it is also possible to make use of variants which are 
themselves known to those of ordinary skill in this art, but are not mentioned in 
greater detail. Furthermore, other methods for preparing compounds of the invention 
25 will be ieadily apparent to the person of ordinary skill in the art in li^t of the 

following reaction schemes and examples. Unless otherwise indicated, all variables 
are as defined above. 

The compounds of the preset invention can be prepared by the 
coupling of suitable (poly)azanaphthenyl carboxylic acids (or acid derivatives such as 
30 acid halides or esters) with the appropriate amines, as represented by the following 
general scheme: 
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SCHEME 1 




Compound I 

Methods for coupling caiboxylic acids with amines to f onn carboxamides are well 

5 known in the ait. Suitable methods are described, for example, in Jerry March, 
Advanced Organic Chemistry . 3rd edition, John Wiley & Sons, 1985. pp. 370-376. 
Amines of formula 1-1 can be prepared using the methods described in Richard 
Larock, Comprehensive Organic Transformations . VCH Publishers Inc, 1989, pp 385- 
438, or routine variations thereof. Azanaphthenyl and polyazanaphthenyl carboxylic 

10 acids of formula 1-2 can be prepared using methods described in Ochiai et al., 

ChenuBer. 1937, 70: 2018, 2023; Albert et al., J.ChenLSoc. 1952, 4985, 4991; and 
Barlin et al., AustJ.Chem. 1990, 43: 1175-1181; or routine variations thereof. 
Schemes 2-16 below iUustrate and expand upon the chemistry portrayed in Scheme 1. 

In Scheme 2, following the procedure set forth in Omstein et al., /, 

15 Med. Chem, 1989, 32: 827-833, a cyclic anhydride such as quinolinic anhydride (i.e., 
Zl = 2? = Z3 = CH in 2-1) can be opened with isopropanol to provide mono acid 2-2, 
which can be converted to the corresponding acyl chloride 2-3 (e.g., by refluxing 
thionyl chloride). Acyl chloride 2-3 can then be reduced (e.g., with NaBH4 or 
LiBH4) to the corresponding alcohol 2-4, which can be converted to the 

20 corresponding bromide through the action of bromine in the presence of 
triphenylphosphine. Alkylation of the bromide with the sodium anion of 
phenylsulfonamide 2-5 in a polar aprotic solvent like DMFcan provide sulfonamide 
2-6, which can be treated with a base (e.g., alkali metal aUcoxide such as sodium 
metboxide) to provide the bicyclic ester 2-7 via a Dieckmann cyclization. 



-155- 



wo 02/30930 



PCTAJSOl/31456 



Saponification of the ester (e.g., with aqueous NaOH at reflux) will afford tfie acid 2- 
8. The acid 2-8 can be activated with triphosgene and coupled with a variety of 
amines to provide the compounds of the invention 2-9. 

The starting anhydrides of formula 2-1 can be prepared Via methods 
described in Philips et al., Jtistus Uebigs Ann. Chem. 1895, 288: 2535; Bemthsen et 
al., Chem.Ber. 1887; 20: 1209; Bly et al., J.Org.Chem. 1964, 29: 2128-2135; and 
Krapcho et al., J.H6/erocycZ.CA^m. 1993, 30: 1597-1606; or routine va^^ 
thereof. 



10 SCHEME 2 




iPrOH. reflux z^^V^OH 
-2?. ^ 



SOCI2 



2-2 



reflux 



Zf^^^Y'^C' NaBH4 



2-3 



n I 



O 
2-4 



I. Br2, PPhs 



ii. NaH, 

PhOzS^ 

2-5 



15 



2 



o ' 



2-6 



NaOMe 2?,''^^^^ 

OH O 
2-7 



NaOH 



OMe 
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Zf,^ ^Y^N Cl3CO(CO)OCCl3. iPraNEt 



,0H 



2-8 



OH O 




d1 



O OH 



Scheme 3 depicts an alternative synthesis in which alcohol 2-4 can 
undergo the Mitsunobu reaction with the phenylsulfonamide of glycine methyl ester 
5 to provide 3-1. Hie sulfonamide 3-1 can again be elaborated to provide the acid 2-8, 
which can be coupled with a variety of amines using standard reagents to provide the 
compounds of the invention 2-9. 



10 



SCHEMES 



PhOgSs 



7i ^ 1 V " 

ZlC^^^f^OH DEAD, PPh3 ^ ^ 

"nV 



OMe 



NaOMe 



O Me 



PhOgS. 



2-4 



" o 



OMe Z^> 



3-1 



. Y 

O Me 
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Scheme 3A depicts (for a napthyridine coie) a variation of the . 
synthesis shown in Scheme 3, wherein the acid 3A-2 is reacted with ethyl 
5 chloroformate to form the mixed anhydride 3A-3, which is reduced to alcohol 3A-4. 



CICX)2Et 
-OH THF 





i 


iPrOH 
iPrOAc 








reflux 


0 








3A-1 






3A-2 



lOdegC 




3A-3 



NaBH4 
THF 




DEAD 
PPha 



O /— COgMe 
NH 

d 



THF 



SOaPhCHg 
o ' 

3A-5 



-158- 



wo 02/30930 



PCTAJSOl/31456 




Halogen substituted compounds of the present invention can be 
prepared as shown in Scheme 4. The add chloride 2-3 can be reacted with glycine 

5 methyl ester to provide the amide 4-1. Dieckmann cyclization of the ester 4-1 with a 
sodium alkoxide base in an alcoholic solvent like medianol will provide phenol 4-2., 
which can be reacted with phosphorous oxychloride, followed by methanolysis of the 
intermediate phosphonate esters to provide 4-3. The ester bond of 4-3 can react 
selectively with suitable amines in refluxing nonpolar aromatic solvents (e.g., 

10 benzylamine refluxed in toluene is depicted in Scheme 4) to provide the 
corresponding halogenated doivative 4-4. 

SCHEME4 




NaOMe 



2-3 4-1 



15 
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NH2 

ii. toluene reflux 



CI 



OH O 



The preparation of compounds that feature additional substibients can 
be achieved as shown in Scheme 5. Oxidation of the alcohol 2-4 with manganese 
dioxide in an inert solvent such as methylene chloride will provide aldehyde S-1. The 
addition of Giignard reagents (such as phenyl magnesium bromide) to aldehyde 
moiety 5-1 can occur legioselectively to provide the alcohol 5-2, which can tbm be 
elaborated to the compounds of the invention 5-6. 



10 SCHEMES 



2-4 O Me 



CH2CI2 



5-1 O Me 



Me 



G-MgBr 



THF 



Zfr^V^OH DEAD. PPha 

5-2 6 lie H n 



PhOaS^i^^^s^OMe 
Zfr^V'^GI ° NaOMe 

5-3 O Me 
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A further synthetic route to prepare compounds that are the^ubject of 
the invention is shown in Scheme 6. This methodology allows access to 

5 naphthyridine derivatives that are substituted at the 2, 3, 4 and 5 positions. Briefly, a 
2-substituted 5-hydroxypyridine derivative 6-1 can be treated with bromine to 
undergo bromination at the 6 position to afford 6-2, which can be convefted to the 
methoxypyridine 6-3 and then oxidized to the corresponding N-oxide 6-4. The N- 
oxide can be nitrated to provide 6-S. Reduction of 6-5 with iron in the pmsence of 

10 ammonium chloride can provide the aniline 6-6, which can be reacted witti an 
alpha,beta-unsaturated aldehyde or ketone in the presence of an acid catalyst like 
sulfuric acid to provide 6-7 via an annulation. The bromide 6-7 can be elaborated to 
the anude 6-9 via a sequence of carbonylation and amidation reactions. 

2-Substituted 5-hydroxypyridine derivatives of formula 6-1 can be 

15 prepared via methods described in Sonn et al., CoUect.CzecluChem..Com7nun.A9^% 
14: 331,342; and Saksena et al., Tetrahedron Lett. 1993, 34: 3267-3270: or routine 
variations thereof. 
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SCHEME 6 




6-8 6-9 

= (un)substituted aryl j 

10 

Compounds of the invention that comprise an amino substituent at the 
5 position can be prepared in the manner set forth in Schemes 7 and 8. Bromination 
of the phenol 7-1 occurs regioselectively upon treatment with NBS in an inert solvent 
like methylene chloride to afford 7-2. Reaction of this bromide with an amine at 



-162- 



wo 02/30930 



PCT/US01/314S6 



elevated temperatures in the presence of a polar solvent such as DMPU affords 
compoundis of the invention 7-3. Similar reaction of the bromide 7-2 (Scheme 8) with 
a difunine such as ethylene diamine in DMF as solvent will afford the fonnylated 
derivative 8-1 in addition to tiie expected diaminoethane cterivative. 

5 

SCHEME? 

Br 




O OH 
7^ 



= (un)substituted aryl 
R", R" = H; alkyi; alkyi substituted with, e.g., OH, alkoxy, 
carbocycle, or heterocycle; (un)substituted carbocycle, or 
(un)substituted heterocycle 

SCHEMES 



Br 

O OH 
10 7-2 
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Preparation of aryl and heteroaryl d^vatives via palladium cross 
coupling of the chloride 9-1 and the requisite boronic acids are depicted in Scheme 9. 

SCHEMB9 



CI 



5 




(Hetero)aiyloxy, (hetero)arylamino, and (heteroaryl)thioxy derivatives 
10 10-2, 11-2, and 12-2 respectivelyx;an be prepared as shown in Schemes 10 to 12, 

which exemplify the procedure for the naphthyridine core. The corresponding sulfone 
derivatives 12-2 can be obtained by oxidation of the sulfides 12-1 with either ozone or 
3-chloropeibenzoic acid as shown in Scheme 12. 
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SCHEME 10 




12-2 



10 Preparation of compounds of the invention substituted with an 

acetylene can be prepared according to Scheme 13, which exemplifies the procedure 
for the naphthyridine core. Following protection of the iodide 13-2 as its benzoate 
13-3, the acetylenic group (for example propynol) can be appended by employing a 
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suitable palladium catalyst in the presence of copper iodide. Aminolysis of the<ester 
13-4 will afford the amide 13-5 wiUi concomitant deprotection Of die benzoaSs ester. 
Alt^ately the ester 13-4 can be converted to the corresponding amine and sulfone 
derivatives as shown in Schemes 14 and IS. Scheme 16 shows that the piq>aration of 
the nitrile d^vative 16-2 can be achieved via a paUadium catalyzed cyanation of Uie 
iodide 13-4. 



SCHEME 13 




10 



N BZ2O, CsgCOs 

OMe DMF 

°" ° {Bz = benzoyl] 
CH2OH 




OMe 



OH 



Pd(PPh3)2Gl2. 

Qui, N£t3,DMF 



13^ 

i. NaOH 

ii. Triphosgene, NiPr2Et /j' 





-166- 



wo 02/30930 



PCT/USOl/31456 



SCHEME 14 



^OH 




€H2-AM 



i. MsCI, NEts, CHCI3 

ii. K2CO3 

OMe amine 



13-4 



AM = acyclyl-, cyclyl-, or 
heterocyclyl-amino 
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i. MsCI,NEts.CHCl3 

ii. K2tX)3 



OM© R*— SH 
O O iii.Oxone 



13-4 




OMe 



1S-1 




OH O 



15-2 



SCHEME 16 




2h(CN)2. 
Pcl(Ph)3)4 



OMe 




.OMe 



13-4 



16-1 
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Preparation of compounds of the invention substituted with a 
sulfonamide can be prepared according to Scheme 17, which exemplifies the 
procedure for the n^hthyridine core. Tho preparation includes halogenation of an 
alkyl 8-hydroxy-naphthyridine carboxylate (17*1) with a halogenation agent such as 
S N-bromosuccinimide, coupling the halogenated^ter (17-2) with substituted or 

unsubstituted benzylamine, and then condensing the S-halo-8*hydroxy-naphthyiidine 
carboxamide (17-3) with a sulfonamide (17-4) at elevated temperature (e.g., about 
120 **C) in the presence of a copper promoter (e.g., copperCQ oxide) to afford the 
desired sulf onamidonaphthyridine product tl7-S). 
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Hal 




In the processes for preparing compounds of the present invention set 

5 forth in the foregoing schemes, functional groups in various moieties and substituents 
may be sensitive or reactive under the reaction conditions employed and/or in the 
presence of the reagents ^no^loyed. Such sensitivity/reactivity can interfere with the 
progress of the desired reaction to reduce the yield of the desired product, or possibly 
even preclude its formation. Accordingly, it may be necessary or desirable to protect 

10 sensitive or reactive groups on any of the molecules concerned. Protection can be 
achieved by means of conventional protecting groups, such as those described in 
Protective Groups in Organic Chemistry , ed. J.RW. McOmie, Plenum Press, 1973 
and in T.W. Greene & P.GM. Wuts, Protective Groups in Organic Synthesis . John 
Wiley & Sons, 1991. The protecting groups may be removed at a convenient 

15 subsequent stage using methods known in the art. Alternatively the interfering group 
can be introduced into the molecule subsequent to the reaction step of tx)ncem. For 
example, if one or more of the substituents Rl, r2, r3, and R4 in compound 1-1 can 
interfere with the coupling reaction between compounds 1-1 and 1-2 of Scheme 1, the 
siibstituent can be incorporated into the molecule in a post-coupling step to afford 

20 Compound L 
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The following examples serve only to illustrate the invention and its 
practice. Hie examples are not to be construed as limitations on the scope or spirit of 
the invention. 

5 EXAMPLE 1 

N-(3,S-dichlorobenzyl)-S-'hydroxy-l,6-naphihyridine-7-caiboxaimde 



CI 




Step 1 : Preparation of 3-{{Methoxycarbonylmethyl-(toluene-4-sulfonyl)- 

aiTiinn'|>Tn ethvl}-pvridine-2-carboxvlic acid isopropvl ester 

10 Isopropyl 3-(hydroxymethyl)pyridme-2-carboxylate, (200 g, 1 .02 mol; 

prepared as in P. Omstein et. al. 7. MedL Chem, 1989, 32, 827), methyl N-[(4- 
methylphenyl)sulfonyl]glycinate (249g, 1.02 mol), and triphenylphosphine (403g, 1.5 
mol) were dissolved in dry THF (3000inls) and cooled to zero degrees under N2. The 
. diethylazodicarboxylate (DEAD) (267.6 g, 1.5 mol) was dissolved in dry THF (250 

15 mis) and placed in a 500 ml addition funnel. Hie DEAD was added diopwise over 1 
hour. Tlie ice bath was removed and the reaction was allowed to warm slowly to RT. 
After 2 hours, the reaction was checked by HPLC and some glycinate remained. 
Mote starting reagents were added and the reaction was left to stir at RT. After 30 
min, the reaction was checked again and saw a very small amount of the glycinate 

20 remaining. Concentrated reaction down to a reddish-orange oil that was carried onto 
the next step. 

Step 2 : Preparation of methyl 8-hvdroxY-L6-naphthvridine-7-catfaoxvlate 

3-{[Methoxycarbonylmethyl-(toluene-4-sulfonyl)-aniino]-niediyl}- 
25 pyridine-2-carboxylic acid isopropyl ester (1 .02 mol) was dissolved in dry methanol 
(4000ml) and cooled to zero degrees under nitrogen. Then via addition funnel, 
sodium methoxide (137.8g, 2.5 mol) was added slowly to avoid any exodienn. The 
reaction was stirred at zero degrees, and checked by HPLC after 1.5 hours and was 
found to be completed The solvit was removed in vacuo to obtain a reddish-oiange 
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oil, which was partitioned between water (IL) and ethyl acetate (IL). The organic 
layer was back extracted with saturated sodium bicarbon^ solution. The pH of the 
aqueous layer was adjusted to 7, and the layer was niaintained at this while 
extracting with methylene<:hloride. The organic layer was dried with Na2S04, 

S fiOitered, and the solvent was lemovedm vacuo to obtain a tan solid. Hie solid was 
dissolved in hot ethyl acetate, and the solution was filtered while hot to filter out any 
insoluble material. The product precipitated upon cooling. The precipitate was then 
filtered and dried in a vacuum oven. The filtrate was recrystallized by concentrating 
the filtrate and redissolving the resulting solid in a minimal amount of methylene 

10 chloride. Sufficient ethyl acetate was added to turn the solution slightly cloudy, after 
which the solution was boiled to reduce the volume, cooled, and the insulting crystals 
were filtered out and dried in a vacuum oven. 

IH NMR (CDC13, 500MHz) 6 1 1.794 (5H,s), 9.2 (lH,dd, /= 1.7 and 6.1Hz), 8.8 
(lH,s), 8.3 (lH,dd, 7= L5 and 9.7 Hz), 7,7 (IH, dd, /= 4.2 and 12.4 Hz). 4.1 (3H,s) 
15 ppm. 

ESMS exact mass cdculated for C10H8N2O3 204.1869 <3S4H+), found 205.1. 

Step 3 : Preparation of N-(3,5-dichlorobenzyl>8-hydroxy-l,6-naphthyridine-7- 

caifaoxamide ' 

20 A slurry of the ester fiiom step 2 (3.0g, 0.0147 mol) and 

3,5,dichlorobenzylamine (2.85g, 0.016mol) in toluene (45 mL) were heated at reflux 

for 18hrs. Upon cooling to room temperature, the resulting solids were collected by 

filtration and washed 3 times with methanol (50ml; 30ml and 20ml)to afford the title 

compound as a white solid. 
25 iH NMR (CDCb, 400MHz) 5 13.1 <1H, s), 9.20 (IH, d, J=4.2 Hz), 8.68 (IH, s), 8.49 

(IH, brs), 8.29 (IH, d, /=8.3Hz), 7.67 (IH, dd, 7=8.3 and 4.2 Hz), 7.35-7.22 J[3H; m), 

4.67 (2H, d, /=5.4 Hz) ppm. 

FAB MS calcd for CieHi 1N3O2CI2 348 (MH+), found 348. 
FAB HRMS exact mass calcd for C16H11N3O2CI2 348.0301 (MH+), found 
30 348.0294. 

EXAMPLE2 

N-(2,5-dichlorobenzyl)-8-hydroxy-l,6-naphthyridine-7-carboxamide 
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Step 1 : . Preparation of 8-hydroxv-l,6-naphthvridine-7-carfaoxylic acid 

To a slurry of methyl 8-hydroxy-l ,^-naphthyridine-7-carboxylate from 
Example 1 step 2 (1 .50g, 7.35 mmol) in methanol. (45ml) was added lithium 
5 hydroxide (22.0ml of a IM aq. solution, 22.0 mmol) and the reaction was heated at 
• 100°C for 7 hrs. Upon cooling to room temperature, hydrochloric acid (22.0ml of a 
IM aq, solution, 22.0 mmol) was added and the reaction stirred for 16 hrs. The 
mixture was concentrated to a volume of 50 ml and neutralized with dilute NaHCQs 

(pH=7) The resulting precipitate was collected by filtration and washed with water , 
10 and dried in vacuo to afford the title compound. 

FAB MS calcd for C9H6N2O3 191 (MH+), found 191. 

iH NMR (deDMSO, 400MHz) 5 9.20 (IH, m), 8.72 (IH, s), 8.58 (IH, m). 7.80 (IH, 
dd, 7=8.3 and 4.2 Hz) ppm. 

15 Step 2 : Preparation of N-(2,5-dichlorobenzyl)-8-hydroxy-l,6-naphthytidine-7- 

carboxamide : , 

Triphosgene (0.556g, 1 .87 mmol) was added over 20 mins to a solution 
of the acid from step 1. (0.89g, 4.68 mmol) and diisopropylethylamine 3.26 ml, 18.7 
. mmol) in DMF (22 ml) at O'^C. The dark solution was allowed to warm to room 

20 temperature and stirred a further 1 hr. 2,5-dichloroben2ylamine (0.142 ml, 1.05 

mmol) was treated with a portion of the above solution (O.S8ml, 0.07 mmol) and the 
resulting mixture was stirred at room temperature for 16 hrs. The solution was treated 
with trifluFoacetic acid (TFA) (0.025 ml) and purified by preparative HPLC. (Gilson 
semi preparative HPLC system and a YMC Combiprep Pro Column (50X20mm LD,, 

25 C18, S-5 um, 120A) (available ftom Waters) eluting with 5 - 95% acetonitrile/water 
(0.1% TFA) at 15 ml/min) to afford the title compound after lyophilization. 
1h NMR (d^DMSO, 400MHz) 5 9.90 (IH, br t, /=5.0 Hz)), 9.20 (IH, d, 7=4.0 Hz), 
8.95 (IH, s), 8.65 (IH, d, /=8.0Hz), 7.85 (IH, dd, 7=8.0 and 4.0 Hz), 7.54 (IH, d, 
7=8.0Hz), 7.50-7.30 (2H, m), 4.64 (2H, d, 7=3.0 Hz) ppm. 

30 FAB MS calcd for CieHi 1N3O2CI2 348 CVIH+), found 348. 
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FAB HRMS exact mass calcd for C16H1 1N3O2CI2 348.0301 (MH+), found 
348.0294. 

EXAMPLE3 

5 N-[(lR,S>23-dihydro-lH-in<ten-l-yl]-8-hydix>xy-l,6-naphthyridine-7-«i^ 




The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 1^,S) aminoindane. 
10 1h NMR (dfiDMSO, 400MHz) 6 9.41 (IH, d, /=8.2Hz), 9.18 (IH, d, 7=4.2 Hz), 8.90 
(IH, s), 8.63 (IH, d, J=8.2Hz), 7.85 (IH, dd, 7=8.2 and 4.2 Hz), 7.35-7.10 (4H, m), 
5.63 (IH, q, 7=8.2 Hz), 3.20-2.80 (2H, m), 2.60-2.40 (IH, m), 2.30-2.10 (IH, m) 
ppm. 

FAB MS calcd for C18H15N3O2 306 (MH+), found 306. 
15 FAB HRMS exact nwss calcd for C18H15N3O2 306.1237 <MH+), found 306.1230 

EXAMPLE4 

N-[2-(3-chlorophenyl)ethyI]-8-hydrpxy-l,6-naphthyridine-7-carboxamide 




CI 



20 The title compound was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 3 chlorophenethylamine. 
1h NMR (deDMSO, 4OOMH2) 5 9.39 (IH, m), 9.17 (IH, d, 7=4.2 Hz), 8.91 (IH, s), 
8.61 (IH, d, 7=8.3Hz). 7.84 (IH, dd, 7=8.3 and 4.2 Hz), 7.40-7.20 (4H, m). 3.63 (2H, 
m), 2.96 (2H, t, 7=7.2Hz) ppm. 
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FAB MS calcd for Ci7Hi4N302a 328 (MH+). found 328. 

FAB HRMS exact mass calcd for C17HI4N3O2CI 328.0847 <MH+). found 328.0841. 

EXAMPLES 

S N-[2-(2-<;Morophenyl)ethyl]-8-hydroxy-l,6-n^hthytidine-7-caiboxamide 




The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2^ dichlorobenzylamine with 2 chlorophenethylamine. 
iH NMR (dfiDMSO, 400MHz) 5 9.45 (IH, m), 9.17 (IH, d, /=4.2 Hz), 8.91 (IH, s), 
10 8.61 (IH, d, 7=8.3H2), 7.84 (IH, dd, 7=8.3 and 4.2 Hz), 7.60-7.20 (4H, m), 3.65 <2H, 
m), 3:07 (2H, t, J=7.2Hz) ppm. 

FAB MS calcd for C17H14N3O2CI 328 (MH+), found 328. 

FAB HRMS exact mass calcd for C17H14N3O2CI 328.0847 (MH+), found 328.0842. 

15 EXAMPLE6 

N-[2-(l,r-biphenyl-4-yl)ethyl]-8-hydioxy-l,6-naphthyridine-7-carboxamide 




Hie title con^und was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichloroboizylamine witii 4 phenylphoietfaylamine. 
20 1h NMR (dfiDMSO, 400MHz) 5 9.41 (IH, m), 9.17 (IH, d, /=4.2 Hz), 8.91 (IH. s), 
8.61 (IH, d, /=8.2H2), 7.84 (IH, dd, J=8.2 and 4.2 Hz), 7.64 (2H, d, /=7.4Hz), 
7.61(2H, d, /=8.0Hz), 7.45(2H, d, /=7.6Hz)i 7.40-7.30 (3H, m), 3.65 t2H, m), 2.99 
(2H,t,7=7.3Hz)ppm. 

FAB MS calcd for C23H19N3O2 370 (MH+). found 370. 
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FAB HRMS exact mass cakd for C23H19N3O2 370.1550 (MH+), found 370.1554. 

EXAMP1E7 

8-hydroxy-N-[2-(4-phenoxyphenyl)etfayl]-l,6^naphtfiyridine-7K;aiboxaniide 




The title compound was prepared using the proceduie described in 
, Example 2, Step 2 replacing 2,5 dichloiobenzylamine \yith 4 phenoxyphenethylamine. 
1h NMR (dfiDMSO, 400MHz) 5 9.38 (IH, m), 9. 17 (IH, d, /=4.2 Hz), 8.91 (IH, s), 
8.61 (IH. d, 7=8.3Hz), 7.84 (IH, dd, /=8.3 and 4.2 Hz), 7.36 (2H. t, /=7^5Hz), 7.29 
10 . (2H, d, 7=8.2Hz), 7.10 (IH. dt, 7=7.4 and l.OHz), 7.00-6.90 (4H. m). 3.61 (2H. m). 
2.92 (2H, t, 7=7.4Hz) ppm. 

FAB MS calcd for C23H19N3O3 386 (MH+). found 386. 

FAB HRMS exact mass calcd for C23H19N3O3 386.1499 (MH+X found 386.1495. 

15 EXAMPLE 8 

8-hydroxy-N-(3-phenylpropyl)-l,6-naphthyridine-7-cari>oxamide 




O OH 



The title compound was prepared using the procedure described in 
Example 2, Stqp 2 rqilacing 2,5 dichlorobenzylamine with S-phenylproplyamine. 
20 *H NMR (DMS0-d6, 400MHz) 5 938 (IH, t, 7=5.5Hz), 9.16 (IH, d, 7=4.2Hz), 8.91 
(IH, s), 8.61 (IH, d. 7=8.2Hz), 7.83 (IH, dd, 7=4.2 and 8.2Hz), 7.25 t4H, m), 7.17 
(IH, t, 7Hz), 3.41 (2H, m), 2,65 (2H, t, 7=7.5Hz) and 1.92 <2H, quintet, 
7=7.3Hz)ppm. 
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FAB MS calcd for C18H17N3O2 308.1 (MH^, found 308.1. 

FAB HRMS exact mass calcd for Ci8Hi7N302 308.1394 (MH+), found 308.1379. 

EXAMPLB9 

5 N-(l,r-biphenyl-2-yl0iettiyI)-8-hydroxy-l,6-naphthyridine-7-caiix>xa^ 




The title compound was piepaied using the procedure described in 
Exanq)le 2, Step 2 replacing 2,5 dichlorobenzylamine with 2-phenylbenzylamine. 
'HNMR (DMS0-d6, 400MHz) 5 9.68 (IH, br s), 9.16 (IH, d, /=4.2Hz), 8.91 (IH. s), 
10 8.61 (IH, d, 7=8.4Hz), 7.83 (IH, dd, /=4.2 and 8.2Hz), 7.31-7.51 (8H, m), 7.24 (IH, 
m) and 4.54 (2H, m)ppm. 

FAB MS calcd for CzzHnNsOa 356.1 (MH^, found 356.1. 

FAB HRMS exact mass calcd for C22H17N3O2 356.1394 (MH+), found 356.1416. 

15 EXAMPLE 10 

N-(l , 1 -biphenyl-3-ylmethyl)-8-hydroxy-l ,6-naphtfayridine-7K:aiboxamide 




The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 3-phenylbenzylamine. 
20 'H NMR (DMSO-d6, 400MHz) • 9.93 (IH, br s). 9.16 (IH, d, 7=4.4Hz), 8.93 (IH, s), 
8.62 (IH, d, y=8.2Hz), 7.83 (IH, dd, 7=4.2 and 8.2Hz), 7.70 (IH, s), 7.64 (2H. d, 
8.4Hz), 7.56 (IH, d, 7.3Hz), 7.33-7.51 (5H, m) and 4.64 (2H, m)ppm. 
FAB MS calcd for C22H17N3O2 356.1 (MH*), found 356.1. 
FAB HRMS exact mass calcd for C22H17N3O2 356.1394 (MH+), found 356.1410. 
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EXAMPLE 11 
8-hydioxy-N-phenyl-l,6-n^hthyridiiie-7-carboxan]ide 




S The title compound was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with aniline. 
'H NMR (DMS0-d6, 400MHz) 8 11 .0 (IH, br s), 9. 19 (IH, br s), 9.00 (IH, br s), 8.65 
(IH, d, 7=8.0Hz), 7.88 (3H, m), 7.41 (2H, t, 7=7.7Hz), 7.19 (IH, t, /=7.0)ppm. 
FAB MS calcdfor CisHnNaOa 266.1 (MH*), found 266.1. 

10 FAB HRMS exact mass calcd for C1SH11N3O2 266.0924 (MH+), found 266.0926. 

EXAMPLE 12 

8 N-(2-chlotobenzyl)-8-hydn)xy-l,6-nivhthyridine-7-K»iboxamide 




O OH 



15 Ilie title compound was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 2-chlorobenzylanune. 
*H NMR (DMS0-d6, 400MHz) 5 9.84 (IH, br s), 9.18 (IH, d, /=4.3Hz), 8.96 (IH, s), 
8.64 (IH, d, y=8.3Hz), 7.85 (IH, dd, 7=8.3 and 4.3Hz), 7.48 (IH, m), 7.38 (IH, m), 
7.33 (2H, m), 4.65 (2H, m)ppm. 

20 FAB MS calcd for Ci6Hi2ClN302 314.1 QASt), found 314.1. 

FAB HRMS exact mass calcd for C16H12CIN3O2 314.0691 Q/IS*-), found 314.0702. 



EXAMPLE 13 

N-benzyl-8-hydroxy-N-methyl-l,6-naphthyridine-7-caiboxamide 
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20 




Hie title compound was prepared using ttie procedure described in 
Example 2, Step 2 iq)lacing 2,5 dichloiobenzylamine with N-methylbenzylamine. 
'H NMR (DMS0-d6, 400MHz) 5 9.14 (IH, m), 8.91 (IH, 2s), 8.60 (IH, 2d, 
5 J=8.4H2). 7.78 (IH, m), 7.32-7.44 ( 5H, m), 4.76 (1.15H, s). 4.46 (0.85H, s), 2.91 
(1.7h, s) and 2.79 (1.3H, s)ppm. 

FAB MS calcd for C17H15N3O2 294.1 (MH*), found 294.1. 

FAB HRMS exact mass calcd for C17H15N3O2 294.1237 (MH+). found 294.1244. 

10 EXAMPLE 14 

8-hydroxy-N-(l-methyI-l-phenylethyl)-l,6-naphthyridine-7-carboxamide 




H3C CH3 O OH 



The title compound was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with cumylamine. 
15 'HNMR (DMSO-d6, 400MHz) 8 .16 (IH, br s), 8.94 (IH, s), 8.62 (IH, d, J=8.2Hz), 
7.83 (IH, m), 7.46 (2H, d, /=7.1Hz), 7.34 (2H, t, /=7.6Hz), 7.23 (IH, m) and 1.80 
(6H, s)ppm. 

FAB MS calcd for C18H17N3O2 308.1 (Mtt), found 308.1. 

FAB HRMS exact mass calcd for CigHnNaOa 308.1394 (MH+), found 308.1378. 



EXAMPLE IS 

8-hydioxy-N-(2-phenylethyl)-l,6-naphthyridine-7-caiboxamide 
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The title compound was prepared using the procedure described in 
Exanq>le 2, Step 2 replacing 2,5 dichlorobenzylamine widi phenethylanune. 
'H NMR (DMS0-d6, 400MHz) 8 9.36 (IH, br s), 9.16 (IH, d, /=4.2H2), 8.90 (IH, s), 
8.61 (IH, d. /=8.2Hz), 7.83 (IH. dd, 7=4.2 and 8.2H2), 7.25-7.36 (4H, m), 7.21<lHi 
5 m),3.61(2H,m) and 2.94 (2H,t,7.5H2)ppm. 
, FAB MS calcd for C17H15N3O2 294.1 (MH*), found 294.1. 

EXAMPLE 16 

8-hydroxy-N-(l-naphthylmethyl)-l,6-naphthyridine-7-caiboxanude 




The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine wilfa 1- 
n^hdialenemethylamine. 

'H NMR (DMS0-d6, 400MHz) 6 9.86 (IH, br s), 9.17 (IH, d, /=3.7Hz), 8.92 (IH, 
15 s), 8.62 (lH.d,/=8.2Hz), 8.31 (lH,d,7=8.ZHz), 7.97 (lH,d,/=7.7Hz), 7.87 (lH,d, 
/=8.2H2), 7.84 (IH, dd, 7=4.2 and 8.2Hz), 7.61 (IH, m), 7.56 (2H, m). 7,49 (IH. t, 
7=7.7Hz), and 5.05 (2H,d,7=4.2Hz)ppm. 
FAB MS calcd for C20H15N3O2 330.1 (MH*), found 330.1. 

20 EXAMPLE 17 

N-benzyl-8-hydroxy-N-phenyl-l ,6-n^hthyridine-7-carboxamide 




O OH 



Hie title compound was prepared using the procedure described in 
Example 2, Step 2 rq>lacing 2.5 dichlorobenzylamine widi N-phenylbenzylamine. 
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1h NMR (deDMSO, 400MHz) 5 10.79 <1H, m), 9.04 (IH, s), «.69 (IH, m), 8.46 (IH, 
m), 7.68 (IH, m), 7.50-6.90 (7H, m), 6.70-6.40 (3H, m), 5.14 (2H, m)ppm. 
FAB MS calcd for C22H17N3O2 386 (MH+), found 356. 
FAB HRMS exact mass calcd for C22H17N3O2 356.13935 (MH+), found 
5 356.13689. 

EXAMPLE 18 

N-(3-chlorobenzyl)-8-hydroxy-l,6-nq)hthyridine-7-caiboxainide 




O OH 



. 10 The title compound was prepared using the procedure described in 

Bicample 2, Step 2 replacing 2,5 dichlorobenzylamine with 3-chlorobenzylaniine. 
1h NMR (deDMSO, 40GMHz) 5 9.94(1H, br t, J=5.6 Hz)), 9.17 (IH, d, /=4.2 Hz), 
8.93 (IH, s), 8.63 (IH, d, J=8.3Hz), 7.85 (IH, dd, /=8.3 and 42 Hz), 7.45X1H, s), 
7.50-7.30 (3H. m), 4.58 (2H. d, 7=6.0 Hz) ppm. 

15 FAB MS calcd for C16H12CIN3O2 314 (MH+), found 314. 

EXAMPLE 19 

N-(4-chIoFobenz^)-8-hydioxy-l,6-naphthyridine-7-caiboxaniide 




O OH 



20 The title con^und was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 4-chloiobenzylamine. 
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1h NMR (deDMSO, 400MHz) 5 9.92 (IH, br t, 7=5.0 Hz), 9.17 (IH, d, 7=4.3 Hz). 
8.93 (IH, s). 8.63 (IH, d, 7=8.3Hz), 7.85 (IH, ddd, 7=8.3, 4.2 and 1.5 Hz). 7.41(4H, 
s), 4.58 (2H, d, 7=6.3 Hz) ppm. 

FAB MS calcd for C16H12CIN3O2 314 a»4H+), found 314. 
5 FAB HRMS exact nuass calcd for Ci6Hi2CaN302 314.0691 (MH+), found 
314.06908. 

EXAMPLE20 

Methyl (2S)-{[(8-hydioxy-l,6-naphthyridm-7-yl)caibonyl]anuno} (phenyl)ethanoate 



10 




Hie title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with S(+)-2-phenylglycine 
methyl ester.. 

iR NMR (deDMSO, 400MHz) 6 9.82 (IH, m), 9.17 (IH, d, 7=4.2 Hz), 8.94 (IH, s), 
15 8.64 (IH, d, 7=8.2Hz), 7.85 (IH, ddd, 7=8.2, 4.2 and 1.5 Hz), 7.60-7.30 (5H, m), 5.82 
(IH, d, 7=7.5 Hz), 3.72 (3H, s) ppm. 
FAB MS calcd for CigHi5N304 338(MH->-), found 338. 
FAB HRMS exact mass calcd for CigHi5N304 338.11353 (MH*^), found 
338.11418. 

20 

EXAMPLE21 

Ethyl N-benzyl-N-[(8-hydroxy-l,6-naphthyridin-7-yl)carbonyl]glycinate 
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The title compound was prepared using the procedure deiscribed in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with N-benzylglycine ethyl 
ester.. 

5 iR NMR (deDMSO, 400MHz) 5 9.15 (IH, m), 8.90 <0.5H, s), 8.85 (0.5H, s), 8.59 
(IH, m), 7.80 <1H, m), 7.50-7.20 (5H, m), 4.85 (IH, s), 4.60 (IH, s), 423 (la s), 
4.20-4.09 (2H, m), 4.02 (IH, q, /=7.0Hz), 1.21 (IH, t, 7=7.0Hz), 1.08 (IH, t, 
/=7.0Hz) ppm. 

FAB MS . calcd for C18H15N3O4 366 (MH+), found 366. 
10 FAB HRMS exact mass<»Icd for C18H15N3O4 366.144833 (MH+), found 
366.144987. 



Example 2, Step 2 replacing 2,5 dichlorobenzylamine with N-benzyl-2- 
phenethylamine.. 

1h NMR (deDMSO, 400MHz) 5 9.25-9.15 (IH, m), 8.99 (0.6H, s), 8.92 (0.4H, s). 



20 8.64 (0.6H, d, /=8.3Hz), 8.59 (0.4H, d, y=8.3Hz). 7.90-7.75 (IH, m), 7.-50-7.00(10H, 
m). 6.85 (IH. d. /=7.3Hz). 4.77 (1.2H. s), 4.41 (0.8H, s). 3.52 (0.8H, t, /=8.0Hz), 
3.34 (1.2H. t, /=«.0Hz), 2.86 (0.8H, t, J=8.0Hz), 2.79 (1.2H, t, 7=8.0Hz) ppm. 



EXAMPLE 22 



N-benzyl-8-hydroxy-N-(2-phenylethyl)-l,6-naphthyridine-7-carboxamide 




Hie title compound was prepared using the procedure described in 
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FAB MS calcd for C24H21N3O2 384 (MH+). found 384. 

FAB HRMS exact mass calcd for C24H21N3O2 384.17074 (MH+), found 

384.17065. 

5 EXAMPUE23 

NKl,2-diphenylethyl)-8-hydroxy-l,6-naphthyridine-7-caiboxa]mde 




The tifle compound was pispaied using the procedure (tescribed in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 1,2-diphaiethylaiiiine.. 
10 lHNMR(d6DMS0, 400MHz) 5 9.77 (IH, d, 7=9.0 Hz), 9.14 (IH, d. 7=4.2 Hz), 
8.93 (IH. s), 8.60 (IH, d. 7=8.3Hz), 7.85 (IH, ddd, 7=8.3, 4.2 and 0.8 Hz), 7.56 (2H, 
d, 7=7.7Hz), 7.40-7.00 (8H, m), 5.37 (lH,m), 3.44 (IH, dd, 7=10 and 13.6 Hz), 3.16 
(IH, dd, 7=10 and 5.4 Hz) ppm. 

FAB MS calcd for C23H19N3O2 370 (MH+), found 370. 
15 FAB HRMS exact mass calcd for C23H19N3O2 370.155003 (MH+), found 
370.155737. 

EXAMPLE24 

N-(2,3-dihydro-lH-inden-2-yl)-8-hydroxy-l,6-naphthyridine-7-carboxamide 



20 




The title confound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 2-aminoindane 
hydrochloride. 
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1h NMR (deDMSO, 400MH2) 5 9.64 (IH, d, /=7.8 Hz), 9.17 (IH. d, 7=3.6 Hz), 
8.90 (IH, s), 8.61 (IH, d, J=8.3Hz), 7.«4 (IH, ddd, 7=8.3, 4.2 and 1.0 Hz), 7.30-7.10 
(4H. m), 4.83 (IH, q, 7=7.7), 3.25 (2H, dd, 7=7.6 and 13.6 Hz), 3.14 (2H, dd, 7=7.6 
and 1S.6 Hz) ppm. 
5 FAB MS calcd for C18H15N3O2 306 ^+), found 306. 

FAB HRMS exact mass calcd for C18H15N3O2 306.123703 (MH+), found 
306.122288. 

EXAMPLE 25 

10 N-benzyl-8-hydroxy-l,6-naphthyridine-7-cait)oxaimde 




Hie title compound was prepared using the procedure desoibed in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with benzylamine. 

NMR (CD30D, 400MHz) 5 9.13 (IH, d, 7=4.3Hz), 8.88 (IH, s), 8.66 (IH, d, 
15 7=8.3Hz), 7.87 (IH, dd, 7=4.5 and 8.4Hz), 7.43 (2H, d, 7=9.7Hz), 7.33 (2H, m), 7.26 
(lH,m), and 4.67 (2H,s)ppm. 

FAB MS calcd for CicHiaNsOz 280.1 (MSt), found 280.0. 

EXAMPLE26 

20 N-(2-anilinoethyl)-8-hydroxy-l ,6-naphthyridine-7-caiboxamide 




O OH 



The tide compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine witii N-phenethyldiamine. 
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1h NMR (dfiDMSO, 400MHz) 5 9.44 (IH, t, /=5.7 Hz). 9.17 (IH, d. 7=4.2 Ife), 8,92 
(IH, s), 8.62 (IH. d. /=8.2Hz), 7.84 (IH. dd, 7=8.3 and 4.2 Hz). 7.10 (2H, t, 
7=8.2Hz), 6.68 (2H,d, 7=8.2Hz). 6.58 (lH,t, 7=7.1Hz). 3.57 (2H, q. 7=6.0Hz), 3.29 
(2H, t, 7=7.6Hz) ppm. 
5 FAB MS calcd for C17H16N4O2 309 (MH+), found 309. 

FAB HRMS exact mass calcd for C17H16N4O2 309.1346022 Qim+), found 
309.133004. 

EXAMPLE27 

10 N-(2,2-diphenylethyl)-8^hydioxy-l,6-naphthyridine-7-caifooxamide 




O OH 



The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 2,2-diphenylethylamine. 
1h NMR (diJJMSO, 400MHz) 8 9.21 (IH, t, 7=5.7 Hz). 9.14 (IH, d, 7=4.3 Hz). 8.82 
15 (IH, s). 8.57 (IH, d, 7=8.4Hz), 7.81 (IH, dd, 7=8.4 and 4.3 Hz), 7.38(4H, d, ' 

7=7.6Hz), 7.30 (4H,d, 7=7.6Hz). 7.19 (2H, t, 7=7.7Hz), 4.58 (2H, t, 7=7.0Hz), 4.05 
(2H.t,7s7.0Hz)ppm. 

FAB MS calcd for C23H19N3O2 370 (MH+). found 370. 
FAB HRMS exact mass calcd for C23H19N3O2 370.155033 (MH+), found 
20 370.1556930. 

EXAMPLE28 

N-(3.3-diphenylpn)pyl)-8-hydroxy-l ,6-naphthyridine-7-caiboxamide 
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O OH 



The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 3,3-diphenylpiopylamine. 
1h NMR (dfiDMSO, 400MHz) 5 9.36 (IH, t, J=5.7 Hz), 9.14 (IH, d, 7=4.3 Hz), 8.89 
5 (IH, s), 8.61 (IH, d, /=8.3Hz), 7.82 (IH, dd, 7=8.3 and 4.3 Hz), 7.35 (4H, d, 

7=7.6Hz), 7.29 (4H, d, 7=7.6Hz), 7.16 (2H, t, J=7.7Hz), 4.05 (2H, t, 7=7.9Hz), 3.31 

(2H, m) and 2.40 (2H, q, /=7.5Hz) ppm. 

FAB MS calcd for C24H21N3O2 384 (MH+), found 384. 

FAB HRMS exact mass calcd for C24H21N3O2 384.1707 (MH+), found 384.1708 

10 

EXAMPLE29 

N-(2-chlQFO-6-phenoxybenzyl)-8^ydn>xy-l,6-naphthyridine-7-carboxami(te 




The title conqK)und was prepared using the procedure described in 
15 Example 2, Step 2 rq>lacing 2,5 dichlorob^izylamine with 2-aminomediyl-3- 
cbloiodiphenylether. 

1h NMR (deDMSO, 400MIfe) 5 9.21 (IH, m), 9.15 (IH, d, 7=4.2 Hz), 8.83<lH,s), 
8.60 (IH, d, 7=8.3Hz), 7.83 (IH, dd, 7=8.3 and 4.2 Hz), 7.40-7.25 (4H. m), 7.15-7.00 
(3H, m), 6.85 (IH, d, 7=7.9Hz), 4.82 (2H, d, 7=5.5Hz) ppm. 
20 FAB MS calcd for C22H16CIN3O3 406 (MH+), found 406. 

FAB HRMS exact mass calcd for C22H16CIN3O3 406.09529 (MH+), found 
406.0944730. 
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EXAMPLE 30 

Methyl (2R)-{[(8-hydioxy-l,6-naphthyridin-7-yl)caibonyl]amino} (phenyl)ethanoate 




5 T1ietiUeconq>ound was piepaied using the prc)ceduis described in 

Example 2, Step 2 replacing 2,5 dichlofobenzylamine wiidi R(-)-2-ph«iylglycine 
methyl ester hydrochloride. 

iR NMR (deDMSO, 400MH2) 5 9.82 (IH, m), 9.17 (IH, d, 7=4.2 Hz). 8.94 (IH, s). 
8.64 (IH, d, 7=8.2Hz), 7.85 (IH, ddd, /=8.2, 4.2 and 1.5 Hz), 7.60-7.30 t5H, m), 5.82 
10 (lH,d, 7=7.5 Hz), 3.72 (3H,s)ppm. 

FAB MS calcd for Ci8Hi5N304 338(MH+), found 338; 

FAB HRMS exact mass calcd for C18H15N3O4 338.1 135 (MH+), found 338.1139. 

EXAMPLE 31 

IS 8-hydioxy-N-(l,23>4-tetrahydion^hthalen-l-yl)-l,6-naphthyridine-7-caiboxamide 




The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 1,2,3,4 tetrahydio-1- 
napthylamine.. 

20 1h NMR (dfiDMSO, 400MHz) 5 9.31(1H, d, 7=9.1Hz), 9.17 <1H, d, 7=4.3 Hz), 8.88 
(IH, s), 8.61 (IH, d, 7=8.3Hz), 7.84 (IH, dd, 7=8.3 and 4.3 Hz), 7.30-7.00 (4H, m), 
5.31 (la q. 7=7.7 Hz), 3.00-2.60 (2H,m), 2.10-1.9 (3H,m), 1.85-1.70 (lH,m) ppm. 
FAB MS calcd for C19H17N3O2 320(MH+), found 320. 
FAB HRMS exact mass calcd for C19H17N3O2 3:M).1394 (MH+), found 320.1406. 

25 

EXAMPLE 32 
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N-(23-^yd]X>-lH-inden-l-yImethyl>8-hydroxy-l,^-naphthyridine-7-caiboxaim 




10 



The tiUe compound was prepared using the procedure described in . . 
Example 2, Step 2 replacing dichlorobenzylamine with .l-(2,3-dihydro-lH-inden- 
l-yl)methanamine. 

lHNMR(d<}DMSO, 400MHz) 5 9.42 (IH, m), 9.17 (IH, d,J=4.1 Hz). 8.92 (111, s), 
8.61 (IH, d, y=8.3Hz), 7.84 (IH, dd, 7=8.3 and 4.1 Hz), 7.40-7.10 (4H, m), 3.80-3.30 
(3H,m), 3.05-2.70 (2H, m), 2.30-2.10 (IH, m) and 2.00-1.80 (IH, m) ppm. 
FAB MS calcd for Ci9Hi7N3O2 320(MH+), found 320. 

FAB HRMS exact mass calcd for C19H17N3O2 320.1394 (MH-*-), found 320.1393: 



15 



20 



EXAMPLE33 

8-hydroxy-N-(6,7,8,9-tetrahydro-SH-1)enzo[a][7]annulai-6-ylmetbyl)-l,6- 
naphdiyridine-7-caiboxamide 




Hie title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichloroboozylamine with l-(6,7,8,9-tetrahydio-SH- 
benzo[a][7]annulen-6-yl)methanamine. 

1h NMR (dfiDMSO, 400MHz) 5 9.41 (IH, m), 9.16 (IH, dd, 7=4.2 and 1.8Hz), 8.92 
(IH, s), 8.61 (IH, dd, 7=8.2 and 1.8Hz), 7.84 (IH, dd, 7=8.2 and 4.2 Hz), 7.15-7.00 
(4H, m), 3.40-3.20 (2H, m), 2.95-2.60 (4H, m). 2.00-1.75 (3H, m), 1.51 (IH, q, 
7=9.7Hz) andl.35(lH, q, 7=9.7Hz) ppm. 
FAB MS calcd for C21H21N3O2 348 (MH+), found 348. 
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FAB HRMS exact mass cakd for C21H21N3O2 348.1707 (MH+), found 348.1691. 

EXAMPLE34 

8-hydroxy-N-[2Kl-ni^hAylaimno)ethyl]-l,6<iq>hthyridine-7<aitoxaimde 




Tlie tide compound was prepaied uising the piDceduis desoibed in 
Example 2, St^ 2 replacing 2,5 dichlotobenzylamine with N-(l-naphthyl)ethane-l,2- 
diamine.. 

iH NMR (deDMSO, 400MHz) 5 9.61 (IH, t, 7=6.0 Hz), 9.17 (IH, d, 7=4.2 Hz), 8.93 
10 (IH, s), 8.62 (IH, d, 7=8.3Hz), 8.15(1H. d, 7=9.0 Hz), 7.84 (IH, dd, 7=8.3 and 4.2 
Hz), 7.77(1H, d, 7=9.1 Hz), 7.50-7.35 (2H, m), 7.10 (2H, t, 7=8.2Hz), 7.31 (IH, t, 
7=8.9Hz), 7.12(1H, d, 7=8.2Hz), 6.70 (IH, d, 7=7.7Hz), 3.74 (2H, q, 7=6.2Hz), 3.47 
(2H,t,7=6.6Hz)ppm. 

FAB MS calcd for C21H18N4O2 359 (MH+), found 359. 
15 FAB HRMS exact mass calcd for C21H18N4O2 359.1503 (MH+), found 359.1495. 

EXAMPLE35 

N<2,3-dihydro-lH4nden-2-ylmethyl)-8-hydioxy-l ,6-naphthyridine-7-carboxamide 




O OH 



-190- 



wo 02/30930 



PCTAJS01/314S6 



The title compound was prepaied using the procedure described in 
Example 2, Step 2 replacing 23 dichlorobenzylamine with l-(2,3-dihydn>-lH-indeh- 
2-yl)medianamine 

1h NMR (dfiDMSO, 400MIfe) 5 9.49 (IH, m), 9.17 <1H, d, J=4.2 Hz), 8.92 (IH, s), 
5 8.61 (IH, d, 7=8.4H2), 7.84 (IH, dd, /=8.4 and 4.2 Hz). 7.25-7.15 (2H, m), 7.15-7.05 
(2H, m), 3.44 (2H, t, J=6.6Hz), 3,10-2.95 (2H, m), 2.90-2.70 (3H, m) ppm. 
FAB MS calcd for C19H17N3O2 320 (MH+), found 320. 
FAB HRMS exact mass calcd for C19H17N3O2 320.1394 (MH+), found 320.1392. 

10 EXAMPLE 36 

8-hydix)xy-N-[(lR)-l-phenylethyl]-l,6-naphthyridine-7-cart)oxamide 




The title compound was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylanaine wiA (RH+)-a- 
15 methylbenzylamine. 

*H NMR (DMS0-d6, 400MHz) 5 9.58 (IH, d, 7=8.3Hz), 9.16 (IH, d, /=4.2Hz), 8.93 
(IH, s), 8,62 (IH, d, /=8.3Hz), 7.84 (IH. dd, 7=4.3 and 8.3Hz), 7.48 (2H, d, 
J=7.8Hz), 7.35 (2H, t, /=7.7), 7.25 (IH, t, J=7.4Hz). 5.26 (IH, m) and L60 (3H, d, 
/=7.0Hz)ppm. 

20 FAB MS calcd for C17H15N3O2 294.1 (MH*), found 294, 1. 

EXAMPLE37 

8-hydroxy-N-[(lS)-l-phenylethyl)-l ,6-naphthyridine-7-carboxaniide 
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The title compound was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with ,(S)<-)-a □ - 
methylbenzylamine. 

' 'H NMR (DMS0-d6, 400MHz) 6 9.58 (IH, d, 7=83Hz). 9.16 (IH, d, J=4.2Hz), 8.93 
5 (IH, s), 8.62 (IH, d, 7=8.3Hz), 7.84 (IH, dd, /=4.3 and 8.3iEl2), 7.48 <2H, d, 

/=7.8Hz), 7.35 (2H, t, 7=7.7), 7.25 <1H, t, /=7.4Hz), 5.26 (IH, m) and L60 (3H, d, 
/=7,0Hz)ppm. 

FAB MS calcd for C17H15N3O2 294.1 <MH^, found 294.1. 

10 EXAMPLE38 

8-hydroxy-N-(3-hydroxy-l-phenylpropyl)-l,6-naphthyridine-7-caiboxaniide 




The title compoxmd was prepared using the procedure described in 
Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 3-amino-3-phenyl-l- 
15 propanol. 

*H NMR (DMSO-d6, 400MHz) 8 9.75 (IH, d, /=8.1Hz), 9.16 (IH, d, J=4.2Hz), 8.94 
' (IH, s), 8.61 (IH, d, J=8.3Hz), 7.83 (IH, dd, 7=4.2 and 8.3Hz), 7.46 (2H, d, 
/=7.8Hz), 7.35 (2H, t, J=7.7Hz), 7.25 (IH, t, /=7.8Hz), 5.29 (IH, m), 3.45 (2H, t, 
/=5.8Hz), 2.20 (IH, m) and 2.05 (IH, m)ppm. 
20 FAB MS calcd for C18H17N3O3 324.1 (MET), found 324.1. 

EXAMPLE 39 

N-[2-(4-chlorophenyl)ethyl]-8-hydroxy-l ,6-naphthyridine-7-carboxamide 




25 llie tide coropound was prepared using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 4^hIorophenethylamine. 
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'H NMRtDMS0-d6, 400MHz) 5 9.37 (IH, br s), 9.16 (IH, d, /=4.2Hz), 8.90 (IH, 
s), 8.61 (IH, d, /=8.3Hz), 7.83 (IH, dd, /=4.2 and 8.2Hz), 7.35 (2H, d, y=8.4Hz), 
7.29 (2H, d, /=.8.4Hz). 3.61(2H, q, J=7Hz) and 2.93 (2H, t. /=7H2)ppm. 
FAB MS calcd for CnHuClNsOz 328.1 (NOT), found 328.1. 

■5 . ■ . ■ . 

EXAMPLE40 

8-hydioxy-N-[(lR>2-hydroxy-l-phenyletfayl]-l,6-ni^hthyddine-7Hcarbpxami^ 




The title compound was.piepared using the procedure descdbed in 
10 Example 2, Step 2 replacing 2,5 dichlorobenzylamine with (RX-)-2-phenyl glydnol. 

'H NMR (DMS0-d6, 400MHz) 5 9.49 (IH, d, 8H2), 9.16 (IH, d, 7=4.2Hz), 8.96 

(IH, s), 8.64 (IH, d, 7=8.3Hz), 7.85 (IH. dd, J=4.2 and 8.2Hz), 7.45 (2H, d, . 

/=8.4Hz), 7.35 (2H, t, /=.7Hz), 7.26(1H, t, J=THz), 5.13 (IH, m), 3.88(1H, dd. 7=7.5 

and llHz) and 3.78 (IH, dd, J=5.6 and llHz)ppm. 
15 FAB MS calcd for C17H15N3O3 310.1 (MH*), found 310.1. 

EXAMPI£41 

N-[(lS)-l-b»)zyl-2-hydroxyethyl]-8-hydroxy-l,6-nqphthyridine-7-«a]t>oxainid^^ 




20 The title compound was piepaied using the procedute described in 

Example 2, Step 2 replacing 2,5 dichlorobraizylamine with (SH-)-2-aniino-3-|Aenyl- 

1-glycinol. 

'H NMR<DMS0-d6, 400MHz) 8 13.7 (IH, s), 9.15 (IH, d, /=4.2Hz), 8.96 (IH, d, 
/=8.2Hz), 8.91 (IH, s), 8.60 (IH, d, /=8.3Hz), 7.83 (IH, dd, 7=4.2 and i.2Sz), 7.26 
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(4H, m). 7.16(1H, m), 5.02 (IH. br s). 4.28 (IH, m), 3.55 (2H. hr s) and 2.96 <2H, 
m)ppni. 

FAB MS calcd for CigHnNaOs 324.1 (MH*), found 324.1. 

5 EXAMPLE 42 

N-[(lR)-l-baizyl-2-hydroxyethyl]-8-hydroxy-l,6-n^hthyridine-7Hsaiboxami 




The title compound was prepared using tiie procedure described in 
Example 2, Step 2 replacing 2^ dichlorobenzylamine widi (RH-*-)-2-amino-3-phenyl- 
10 1-glycinol. 

'H NMR (DMSO-d6, 400MHz) 5 13.7 (IH, s), 9.15 (IH, d, 7=4.2Hz), 8.96 (IH, d, 
/=8.2Hz), 8.91 (IH, s), 8.60 (IH, d, /=8.3Hz), 7.83 (IH, dd, 7=4.2 and 8.2Hz), 7.26 
(4H, m), 7.16(1H, m), 5.02 (IH, br s), 4.28 (IH, m), 3.55 (2H, br s) and 2.96 X2H, 
m)ppm. 

IS FAB MS calcd for C18H17N3O3 324.1 (MlT), found 324.1. 

EXAMPLE 43 

8-hydroxy-N-(2-hydioxy-2-phenyletfayl)-l,6-naphthyridine-7-caiboxamide 




20 Hie title conq)Ound was prq>aied using the procedure described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with 2-ainino-l-phenylethanol. 
'H NMR (DMSO-d6, 400MHz) 5 9.17 (IH, d, J=4.2Hz), 9.08 (IH, br s), 8.91 (IH, 
s), 8.61 (IH, d, /=8.4Hz), 7.84 (IH, dd, 7=4.4 and 8.2Hz), 7.42 (2H, d, /=7.2Hz), 
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7.35 (2H, t, /=7.4Hz), 7.26 (IH, t, /=7.2Hz), 4.88 (IH. dd, 7=4.6 and 8.1Hz), 3.4-3.7 
(2H, m)ppm. 

FABMScalcdforCnHisNsOa 310,1 tMH*), found 310.1. 

5 EKAMPLE44 
S-^hloro-N-(3,5-dichloiobenzyl)-8-hydioxy-l,6-naphth 



CI CI 




Step 1 : Preparation of Methyl-N-{ [2-(isopropoxycaibonyl)pyridin-3- 

vncarbonvl ) glycine 

10 A solution of isopropyl 3-(chlorocaii)onyl)pyridine-2-carboxylate 

(prepared as in P. Omstein et al. /. Med. Chem, 1989, 32, 827)<6.577g, 31.44 nrniol) 
in CH2CI2 (50 ml) was added dropwise to a solution of glycine methyl ester 

hydrochloride (4.34g, 34.58 nmiol) and diisopropylethylamine (12.6 ml, 72.31 nmiol) 
in CH2CI2 (65ml) at DC. The reaction was stirred for 16 hrs during which time the ice 

15 batii was allowed to expire. The solvent was evaporated in vacuo and tiie residue was 
used in the next step without further purification. 
FAB MS calcd for C13H16N2O5 281 (MH+). found 281. 

Step 2 : Preparation of methyl 5.8-dihvdroxv-1.6-naphthyridinc-7-carboxylate 

20 The crude product from Step 1 (31.44 mmol) was dissolved in 

methanol (288 ml) and treated with sodium methoxide (28.7 ml of a 4.373M solution 
in methanol, 125.8 nunol) and heated at reflux for 16 hrs The reaction was cooled to 
room temperature and neutralized to pH 7 with aq. HCl and the solvent was 
evaporated in vacuo. Hie residue was partitioned between water and CHCI3 and the 
25 organic layer separated and dried ^a2S04). The solvent was evs^orated in vacuo to 
afford the titie compound along with its regioisomer, which were used in the next step 
without further purification. 

FAB MS calcd for C10H8N2O4 221 (MH+X found 221. 
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Step 3 : Preparation of methyl 5-chloro-8-hydroxy-l ,6-naphthyridine-7- 

carboxvlate ] 

The ciude material from Step 2 (5.47g, 24.8S mmol) was suspended in 
phosphorous oxychloride (45 ml) and heated at 106C for 30 mins. Hie solvent was 
5 evaporated in vacuo and the residue was cooled to OC and treated sequentially with 
methanol (45mL0 and then with a solution of sodium methoxide until a pH of >12 
was obtained. The reaction was stirred for 2 hrs and then neutralised to pH 7 with sat 
aq. NH4CI. The methanol was evaporated in vacuo and the residue was extracted with 
CH2CI2 and dried (Na2S04). The solvent was evaporated in vacuo to afford the title 
10 compound along with its regioisomer, which were used in the next step without 
further purification. 

FAB MS calcd for C16H7CIN2O3 239 (MH+), found 239. 

Step 4 : Preparation of Methyl 5-chloro-8-[(4"methoxybenzyl)oxy]-l,6- 

15 naphtfayridine-7-carboxylate " 

To a slurry of the phenol fix)m Step 3 (7-379g, 30.79 mmol and cesium 
carbonate (11 .04g, 33.87 mmol) in DMQF (154 ml) was added 4 methoxybenzyl 
chloride (4.38 ml, 32.33 mmol) at rom temperature and the reaction was then wanned 
to 50C and stilted at this temperature for 16hrs. Hie reaction mixture was ppoured 
20 into water and extracted into EtOAc and dried (Na2S04).The solvent was evaporated 

in vacuo and the residue was chromatographed ( Si02, gradient elution, 25-30% 
EtOAc in hexanes) to afford a solid, which was washed with hexanes and then diethyl 
ether and dried in vacuo to afford the titie compound. 
FAB MS calcd for C10H7CIN2O3 359 (MH+). found 359. 

25 

Step 5 : Preparation of 5-chloro-N"(3,5-dichlorobenzyl)-8-hydroxy-l,6- 

naphthvridine>7-caibo^flmid& • ' 

The titie compound was prepared using the procedure described in 

Example 1, Step 3 replacing with methyl 8-hydroxy-l,6-naphthyridine-7-caiboxylate 
30 with methyl 5-chloro-8-[(4-methoxybenzyl)oxy]-l,6-naphthyridine-7-caiboxylate 

from Step 4.. 

iH NMR (CDCI3, 400MHz) 5 13.13 (IH, s), 9.25 (IH, d, J=:4.2Hz), 8.61 (lH,d, 
7=8.5 Hz), 8.23 (IH. brs), 7.77 (IH. dd, 7=8.5 and 4.2 Hz). 7.35-7.20 (3H, m), 4.65 
(2H.d, 7=6.4 Hz) ppm. 
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FAB MS calcd for C16H10N3O2 CI3 383 (MH+), found 383. 

EXAMPLE45 

N-<3,S-dichloiobenzyl)-8-hydroxy-5-piperidin-l-yl-l,6-naphthyridine-7-^ 



0 



5 




A solution of the chloride from Example 44 Step 5 (40 mg, 0.105 
mmol) in piperidine (0.5ml) was heated at lOOC for 36 hrs under argon. The resulting 
solution was cooled to room tenfiperature and the solvent evaporated in vacuo.The 
residue was dissolved in hot DMF (0.7 ml) and purified by preparative HPLC. (Gilson 
10 semi preparative HPLC system and a YMC Combiprep Pro Column (50X20mm ID., 
C18, S-5 urn, 120A) eluting with 5 - 95% acetonitrile/water (0.1% TFA) at 15 
nd/min) to afford the title compound after lyophilization. 

iR NMR (CDCI3. 400MHz) 6 9.30 (IH, s), 8.60 (IH, d, J=8.6 Hz). 8.24 (IH, bre), 
7.74 (IH, m). 7.35-7.20 {3H, m), 4.65 (2H, d, 7=6.2 Hz), 3.26 (4H,m), 1.84 (4H,m) 
15 and 1.71 (2H, m) ppm. 

FAB MS calcd for C21H20N4O2 CI2 431 (MH+j, found 431. 

EXAMPLE 46 

N-(3,5Htichlorobenzyl)-8-hydroxy-5-phenyl-l,6-naphthyridine-7-<;arboxamide 




20 O OH 
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Step 1 : Preparation of methyl 8-[(4-inethoxyben2yl)oxy]-5-phenyl"l ,6- 

naphthvridihe-7-carboxvlate 

A solution of the chloride £rom Example 44 Step 4 (100 mg, 0.279 
mmol), phenyl boronic arid ( 37-4 mg, 0.307 mmol), tetrakis triphenylphosphine 
5 paUadium (32.24 mg, 0.0279 mmol) and potassium<;aibonate<88.95mg, 04^ 

mmol) in DMF (1,7 ml) was stined at lOOC for 16 his. The reaction was allowed to 
cool to room tenq)erature and pored into water and extracted into CH2CI2 and dried 
(Na2S04). The solvent was evaporated in vacuo and the residue was 
chromatographed ( Si02. gradient elution, 20-30% EtOAc in hexanes) to afford the 
10 title compound. 

FAB MS calcd for C24H20N2O4 401 ^+), found 401. 

Step 2: Preparation of N-(3,5Hfichloiobenzyl)-8-hydK)xy-5-irfienyl-l,6- 

naphthvridine-7-caifaoxflmide - 

15 A mixture of the ester from Step 1 (40 mg, 0. 10 mmol) and 

3,S,dichlorobenzylamine (0.3S g, 2.0 nmiol) were heated at lOOC for 18hrs. The 
solvent was evaporated in vacuo and the residue was purified by preparative HPLC. 
(Gilson semi preparative HPLC system and a YMC Combiprep Pro Column 
(50X20mm ID., C18, S~5 um, 120A) eluting with 5 - 95% acetonitrile/water <0.1% 

20 TFA) at 15 ml/min) to afford the title compound after lyophilization. . 

1H NMR (CDCI3, 400MHz) 5 9.23 (IH, d, /=4.2 Hz), 8.53 (IH, m), 8.42 (IH, d, 
7=8.6Hz), 7.70-7.45 (6H, m), 7.30-7.10 (3H, m), 4.66 (2H, d, 7=5.4 Hz) ppm. 
FAB MS calcd for C22H15N3O2CI2 424 (MH+), found 424. 

25 EXAMPLE47 

N-(3,5-dichlorobenzyl)-8-hy(droxy-5-(lH4midazol-l-yl)-l,6-naphthyrid^ 
caiboxamide 
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The chloride from Example 44 Step 5 (8.0 mg, 0.021 mmol) and 
imidazole (80mg) were fused at 160C for 1 hr under argon. The residue was dissolved 
in DMF (0.5 ml) and purified by preparative HPLC. (Gilson semi preparative HPLC 
5 system and a YMC Combiprep Fm Column (SOJQOmm ID., CIS, S-5 urn, 120A) 
eluting with 5 - 95% acetonitrile/water (0.1% TPA) at 15 ml/min) to afford the title 
compound after lyophilization. 

iH NMR (CDCI3, 400MHz) 5 9.27 (IH, d, /=4.2 Hz), 8.23 (IH, d, J=7.5 Hz), 7.96 
(IH, s), 7.73 (IH, dd, /=4.2 and 8.6 Hz), 7.40 (IH. s), 7.38-7.20 (3H. m), 4.66 (2H, d, 
10 7=6.2 Hz) ppm. 

FAB MS calcd for C19H13N5O2 CI2 414 (MH+), found 414. 

EXAMPLE48 

N-(3,5-dichlorobenzyl>8-hydroxy-5-morpholin-4-yl-l,6-naphthyridine-7- 
15 carboxamide 
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A solution of the chloride from Example 44 Step S (14 mg, 0.037 



mmol) in moipholine (O.Sml) was heated at 120C for 36 his under argon. The 
resulting solution was cooled to room temperatuie and the solvent evaporated in 
vacuo.The residue was dissolved in hot DMF (0.5 ml) and purified by preparative 
5 HPLC. (Gilson semi preparative HPLC system and a YMC Combiprep Pro Column 
(50X20mm LD., C18, S-5 urn, 120A) eluting with 5 - 95% acetonitrile/water (0.1% 
TFA) at 15 ml/min) to afford the title compound after lyophilization. 
1h NMR (CDCI3, 400MHz) S 9.24 (IH, d, 7=4.4 Hz), 8.60 (IH, d, J=8.2 Hz). 8.20 

(IH, brs), 7.68 (IH, dd, 7=4.4 and 8.2Hz), 7.35-7.20 <3H, m), 4.67 (2H, d, 7=6.3 Hz), 
10 3.98 (4H,t,7=4.5Hz), and 3.28 (4H,t,7=4.5Hz)ppm. 

FAB MS calcd for C26HI8N4O3 CI2 433 (MH+), found 433. 

EXAMPLE49 

8-hydroxy-N-[(cis)-3-phenyl-23-dihydro-lH-inden-l-yl]-l,6-naphthyri 
15 carboxamide 



Example 2, Step 2 replacing 2,5 dichlorobenzylamine with cis-3-phenyl-2,3-dihydro- 
IH-inden-l-amine (Baltrop et al 7. Chem. Soc. 1956, 2928). 
20 1h NMR (CDCI3, 400MHz) 5 9.22 (IH, d, 7=4.2 Hz), 8.65 (IH, s), 8.41(1H, d, 

7=9.3 Hz), 8.31 <1H, d, 7=8.4Hz), 7.68 (IH, dd, 7=4.2 and 8.4Hz),7.41 (IH, d, 
7=7.0H2), 7.38-7.20 (7H, m), 6.98 (IH, d, 7=7.7Hz), 5.76 (IH, q, 7=8;4Hz), 4.35 
(IH, t, 7=7.2Hz), 3.17 (IH, dt, 7=12.6 and 7.3Hz), 2.04(1H, dt, 7=12.6 and 9.7Hz) 
ppm. 

25 FAB MS calcd for C24H19N3O2 382 (MH+), found 382. 




The tide compound was prepared using the procedure described in 



EXAMPLE 50 
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5-bromo-N-(3,5-^cMorobenzyl)-8-hydroxy-l,6-naphthyridine-7-<:arbox^ 



CI 




O OH 



To a solution of N-(3,5-dichlorobenzyl)-8-hydn>xy-l,6-naphthyridine- 
T-carboxamide £rom Example 1, Step 3 (1.28g, 3.69 mmol) in CH2CI2 (100 ml) at 

5 room temperature was added N-bromosuccinimide (0.689g, 3.87 mmol). The reaction 
was stined for 4hrs and then poured into water. The organic phase was washed with 
water (3x 100ml), and dried (Na2S04). The solvent was evaporated in vacuo and the 
residue triturated with CH2CI2 to afford the title compound as an off white solid. 
1h NMR (CDQs, 400MHz) 5 13.12 (IH, s), 9.21 (IH, d, J=4.4 Hz), 8.60 (IH, d, 

10 /=8.4 Hz), 8.23 (IH, brs). 7,75 (IH, dd. /=4.2 and 8.4Hz), 7.35-7.20 (3H, m), 4.66 
(2H,d,/=6.4Hz)ppm. 

FAB MS calcd for Ci6HioBrCl2N302 426 (MH+), found 426. 

EXAMPIJS51 

15 N-(benzyl)-8-hydioxy-5-phenyl-l,6-naphthyridine-7*carboxamide 




O OH 



A mixture of the ester from Example 44 Step 1 (21 mg, 0.0524 mmol) 
and benzylamine (0.0.143ml, 1.31 mmol) were heated at lOOC for 18hrs. The reaction 
was diluted with DMF (0.4ml) and purified by preparative HPLC. (Gilson semi 
20 preparative HPLC system and a YMC Combiprep Pro Column (50X20mm ID., C18, 
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S-S um, 120A) eluting with 5 - 95% acetonitrileAvater (0.1% TFA) at IS ml/min) to 
afford the title compound after lyophilization. . 

iH NMR (CDQs, 400MH2) 8 9.20 (IH, d, 7=4.0 Hz), 8.53 (IH, m),«.42 (IH, dd. 
J=8.6 and 2.5 Hz), 7.70-7.45 (6H, m), 7.45-7.15 (5H, m), 4.66 <2H, d, 7=6.5 Hz) 
5 ppm. 

FAB MS calcd for C22H17N3O2 356 (MH+), found 356. 

FAB HRMS exact mass calcd for C22H17N3O2 356.1393533 (MH+), found 

356.1386040. 

10 EXAMPLE52 

N-(2,3-dihydro-lH-inden-l-yl)-8-hydroxy-5-phenyl-l,6-naphthyridine-7- 
caittoxamide 




O OH 



The title compound was prepared using the procedure described in 

15 Example 51 replacing benzylamine with aminoindane. 

1h NMR (CDCI3, 400MHz) 8 9.23 (IH, d, 7=4.0 Hz), 8.44 (IH, d, 7=1.5Hz), 8.42 
(IH, dd, 7=8.4. 1.5 Hz), 8.34 (IH, d. 7=8.7 Hz), 7.62 (IH, dd, 7=8.4 and 4.2Hz), 
7.60-7.45 (4H, m), 7.38 (IH, d, 7=7.5 Hz), 7.35-7.15 <5H, m), 5.75 (IH, q, 7=8.0Hz), 
3.20-2.90 (2H, m), 2.73 IH, m) and 2.20-1.80 (IH, m) ppm. 

20 FAB MS calcd for C24H20N3O2 382 CMH+), found 382. 

FAB HRMS exact mass calcd for C24H20N3O2 382.1550033 tMH+). found 
382.1549400. 

EXAMPLE 53 

25 8-hydroxy-N-(l-naphthylmethyl)-5-phenyl-l,6-naphthyridine-7-cari)Oxamide 
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O OH 



The title compound was prepared using the procedure described in 
Example SI replacing benzylamine with 1-napthylmethyIamine. 
1h NMR (CDCI3, 400MHz) 8 9.20 (IH, d, 7=4.0 Hz), 8.44 (IH, m), 8.37 (IH, dd, 
5 /=8.4 and 1.7 Hz), 8.15 (IH, d, 7=8.3 Hz), 7.89 (IH. d, 7=7.8 Hz), 7.84 (IH, d, 7=8.1 
Hz), 7.60-7.00 (lOH, m), 5.18 (IH, d, 7=6.2Hz) ppm. 
FAB MS calcd for G26H19N3O2 406 (MH+), found 406. 
FAB HRMS exact mass calcd for C26H19N3O2 406.1550033 (MR-*-), found 
406.1562180. 

10 

EXAMFLE54 

N-(2,5-dichlorob«izyl)-8-hydroxy-5-phenyl-l,6-n^hthyridine-7-carboxamide 




Hie titie confound was prepared using the procedure described in 
15 Example 5 1 rq>lacing boizylamine with 2,5-dichlon)benzylamine. 

iH NMR (0X33, 400MHz) 5 9.20 (IH, d, 7=4.0 Hz), 8.62 (IH, m), 8.42 (IH, dd, 

7=8.6. 2.5 Hz), 7.70-7.20 (9H, m), 4.76 (2H, d, 7=7.6 Hz) ppm. 

FAB MS calcd for C22Hlsa2 N3O2 424 (MH+), found 424. 

FAB HRMS exact mass calcd for C22Hl5a2 N3O2 424.0614086 (MH+), found 
20 424.0616930. 
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EXAMPLE 55 

N-(3-chlorobenzyl)-8-hydroxy-5-phenyl4,6-naphthyridine-7-<:aiboxami<ie 




O OH 



The title compound was pi^ared using the procedure described in 
5 Example 51 leplacingbenzylamine with S-chlOTobenzylamine. 

iH NMR (CDQa, 400MHz) 5 923 (IH, d, J=2.7 Hz), 8.52 (IH, m), 8.44 (IH, dd, 

/=8.8 and 1.5 Hz), 7.70-7.20 (lOH, m), 4.68 (2H, d, /=6.6 Hz) ppm. 

FAB MS calcd for C22H16C3N3O2 390 (MH+), found 390. 

FAB HRMS exact mass calcd for C22HI6CI N3O2 390.1003809 (MH+), found 
10 390.1008681. 

EXAMPUE56 

N-[(lS)-2,3-<]ihydio-lH-inden-l-yl]-^-hydioxy-l,6-naphthyridine-7-<:aiboxamide 




O OH 



15 The title con^und was ptepaied using the pnx:eduie described in 

Example 2, Step 2 replacing 2,5 dichlorobenzylamine with US) aminoindane. 
iH NMR (dfiDMSO, 400MHz) 5 9.41 (IH, d, /=8.2Hz). 9.18 (IH, d, J=4.2 Hz), 8.90 
(IH, s), 8.63 (IH, d, 7=8.2Hz), 7.85 (IH, dd, 7=8.2 and 4.2 Hz), 7.35-7.10 (4H, m), 
5.63 (IH, q, 7=8.2 Hz), 3.20-2.80 (2H. m), 2.60-2.40 (IH, m). 2.30-2.10 (IH, m) 

20 ppm. 

FAB MS calcd for C18H15N3O2 306 (MH+), found 306. 

FAB HRMS exact mass calcd for C18H15N3O2 306.1237 (MH+). found 306.1209 
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EXAMPLES? 

N-(3,5KfichIoix)benzyl)-8-hydtoxy-5-phenoxy-l,6-n^hthyrid^^ 




5 To a solution of 5-biomo-N-(3,5-dicWorobenzyl)-8-hydroxy-l,6- 

naphdiyridine-T-caiboxamide from Example S0<26 mg, 0.068 mmol), phenol (28mg, 
0.304 mmol) and cesiirai carbonate (198 mg, 0.608 mmol) in DMPU (0.25 ml) was 
heated at 140C for 8 hrs. The reaction was poured into sat aq. Na2C03 and extracted 
with CHCI3, The organic phase was washed with water and dried (Na2S04). The 

10 solvent was evaporated in vacuo and the residue dissolved in DMF (O.Tml) and 
purified by preparative HPLC. (Gilson semi preparative HPLC system and a YMC 
Combiprep Pro Column (50X20nmi LD., C18, S-5 um, 120A) eluting with 5 - 95% 
acetonitrile/water (0.1% TFA) at 15 ml/min) to afford the title compound after 
lyophilization. 

15 iH NMR (CDQa, 400MHz) 5 12.55 (IH, s), 9.31 (IH, d, 7=4.4 Hz), 8.80 (IH, d, 
7=8.4 Hz). 7.78 (IH, dd, 7=4.4and 8.4Hz), 7.61(1H, t, 7=5.5 Hz), 7.44 (2H, t, 7=7.9 
Hz), 7.35-7.20 (6H, m), 7.10 (2H, d, 7=1.8Hz), 4.49 (2H, d, 7=6.2 Hz) ppm. 
FAB MS calcd for C22H15 CI2N3O3 440 (MH+), found 440. 

20 EXAMPLE58 

N-(3,5-dicMorobenzyl)-8-hydroxy"5<4-methylpiperazin-l-yl)-l,6-naphthyrid^ 
carboxamide 
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CH3 




CI 




To a solution of 5-bromo-N-(3,5-<iichlorobenzyl)-8-hydioxy-l,6- 



naphthyridine-7*carboxamide fiom Example 50 (25 mg, 0.060 mmol), N-m^yl 
piperazine (35.2 mg, 0.35 mmol) in DMF (0.25 ml) was heated at 135C for 48 hrs. 
5 The reaction mixture was diluted with DMF (0.25 ml) and purified by preparative 
HPLC. (Gilson semi preparative HPLC system and a YMC Combiprep Pro Column 
(50X20mm LD., CI 8, S-5 urn, 120A) elating with 5 - 95% acetonitrile/water <0. 1% 
TFA) at 15 ml/min) to afford the title compound after lyophilization. 
1h NMR (CDCI3, 400MHz) 6 13.0 (IH, s), 9.21 (IH, d, i=4.2 Hz), 8.36 (IH, dd, 

10 7=8.4 and 1.5 Hz), 8.25 (1, t, /=6.4 Hz), 7.65 (IH, dd, 7=4.2 and 8.4Hz), 7.35-7.20 
(3H, m), 4.67 (2H. d, 7=6.2 Hz). 3.79 (2H, d, 7=11.9 Hz), 3.60 (4H, m), 3.19 (2H, m) 
and 2.96 (3H, s) ppm. 

FAB MS calcd for C21H21CI2N5O3 446 (MH+), found 446. 
. FAB HRMS exact mass calcM for C21H21CI2N5O3 446.1145 (MH+), found 
15 446.1138. 

EXAMPLE 59 

5-(4-benzylpipeiazin-l-yl)-N-(3,5-dichlorobenzyl)-8-hydroxy-l,6-naphthyridi^ 
carboxamide 
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The title compound was prcpared using the i>rooeduie described in 
Example 58 replacing N-methyl piperazine with N-benzylpiperazine. 
1h NMR (CDCI3, 400MHz) 8 12.94 (IH, s), 9.21 (IH, dd, 7=4.3 and 1.5 Hz), 8.33 

5 (IH, dd, 7=8.4 and 1.6 Hz), 8.27(1H, t, 7=6.4 Hz), 7.62 (IH, dd, 7=4.2 and 8.4Hz), 
7.55-7.40 (5H, m), 7.35-7.20 (3H, m),4.64 (2H, d, 7=6.6Hz), 4.32 (2H, s), 3.80-3.50 
(6H. m), 3.12 (2H ,t, 7=9^0 Hz) ppm. 
FAB MS calcd for C27H25a2N502 522 (MH+), found 522. 
. FAB HRMS exact mass calc'd for C27H25CI2NSO2 522.1458 (NfH'*'), found 

10 522.1420. 

EXAMPLE60 

N-(3,5-dichlorobenzyl)-5-{4-[2-(fomiylamino)ethyl]piperazin-l-yl}-8-hydioxy-l,6- 
naphthyridine-7-caiboxamide 




O OH 
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The title compound was piepaied using the procedure described in 
Example 58 replacing N-methyl piperazine with 2-pip«:a2dn-l-ylethanamine. 
1h NMR (CDCI3, 400MHz) 5 12.99 (IH, s), 9.20 (IH, dd, 7=4.2 and 1.6 Hz), 8.35 
(IH, dd. /=8.4 and 1.6 Hz), 8.22 (IH, s), 7.82 (IH, t, J=6j0 Hz), 7.64 (IH, dd, /=4.2 
5 and 8.4Hz), 7.35-7.40 (3H, m), 4.66 (2H, d, /=6.6Hz), 4.00-3.10 (12H, m) ppm. 
FAB MS calcd for C23H24CI2N6O3 503 (MH+), found 503. 
FAB HRMS exact mass calc'd for C23H24a2N603 '503.1360 (MH+), found 
503.1371. 

10 EXAMPLE61 

N-(3,5-dichlorobenzyl)-8-hydioxy-5-(4-pyridin-2-ylpiperazin-l-yl)-l,6- 
naphthyndine-7-carboxamide 




O OH 



The title compound was prepared using the procedure desoibed in 
15 Example 58 replacing N-Hcnetfiyl piperazine with N-pyridin-2-ylpiperazine. 

1h NMR (CDCI3, 400MHz) 5 12.87 (IH, s). 9.20 (IH, dd, 7=4.4 and 1.6 Hz), 8.46 

(IH, dd, 7=8.5 and 1.6 Hz), 8.29 (IH, t, 7=6.6 Hz), 7.26 (IH, dd, 7=6.1 and 1.8Hz), 
7.89 (IH^n), 7.66 (IH, dd, J=4.4 and 8.5 Hz), 7.35-7.20 (3H, m), 7.04 (IH, d, 
7=9.1Hz), 6.92 (IH, t, J=6.5 Hz), 4.66 (2H, d, 7=6.4Hz), 4.02 (4H, t, 7=5.0Hz), 3.50 
20 (4H,t,7=5.0Hz)ppm. 

FAB MS calcd for C25H22CI2N6O3 509 ^AR+), found 509. 

FAB HRMS exact mass calc'd for C25H22CI2N6O3 509.1254 tMH+), found 

509.1257. 



-208- 



wo 02/30930 



PCT/USOl/31456 



EXAMPLE62 

N-<3,5-dichlorobenzyl>8-hydroxy-5-(4-pynoKdm-l-ylpipaidin-l-yl)-l,6- 
naphthyridine-7-caiboxamide 




O OH 



5 The title compound was prepared using the procedure described in 

Example 58 replacing N-methyl piperazine with 4-pyrrolidin-l-ylpiperidine. 
iH NMR (CDCI3, 400MHz) 5 12.75 (IH, s), 9.20 (IH, dd, 7=4.2 and 1.6 Hz), 8.41 

(IH, dd, 7=8.4 and 1.6 Hz), 8.15 (IH, t, 7=6.4 Hz), 7.64 (IH, dd, 7=4.2 and 8.4Hz), 
7.35-7.20 (3H, m), 4.66 (2H, d, 7=6.4Hz), 3.94 (2H, m), 3.70(2H, m) 3.12 (IH. m), 
10 3.00-2.80(2H,m), 2.40-1.80 (8H,m)ppm. 

FAB MS calcd for C25H27CI2N5O2 500 (MH+), found 500. 

FAB HRMS exact mass calc'd for C25H27CI2N5O2 500.1615 (MH+), found 

500.1626. 

15 EXAMPLE 63 

5-anilino-N-(3,5-dichlorobenzyl)-8-hydioxy-l,6-naphthyridine-7-caiboxamide 
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Hie title compound was pie^^ied using the procedure described in 
Example 58 replacing N-methyl pipeiazine with aniline. 

iH NMR (CDQa, 400MHz) 5 12.30 (IH, s), 9.19 (IH, dd, 7=4.2 and 1.5 Hz), 8.32 
(IH. dd, 7=8.4 and 1.5 Hz), 8.15 (IH, t, 7=6,0 Hz), 7.63 (IH, dd, 7=4.2 and 8.4Hz), 
5 7.40-7.00 (8H,m), 4.60 (2H,d,7=6.0Hz)ppm. 

FAB MS calcd for C22HI6CI2N4O2 439 (MH+). found 439. 

FAB HRMS exact mass calc'd for C22H16CI2N4O2 439.0723 0«IH+), found 

439.0700. 

10 EXAMPLE 64 

N-(3,5-dichlorobenzyl)-5-{[3-(fonnylamino)propyl]amino)-8-hydroxy-l,6- 
naphthyridine-7-caiboxamide 



O 




O OH 



The title compound was prepared using the procedure described in 
15 Exan^le 58 replacing N-methyl piperazine with 1,3-diaminopropane.. 

iHNMR (CDCI3, 400MHz) 5 9.15 (IH, dd, 7=4.4 and 1.5 Hz), 8.48 (IH, d, 

7=8.8H2), 8.35-8.25 <2H, m), 8.15 (IH, t, 7=6.0 Hz), 7.63 (IH, dd, 7=4.4 and 
8.4Hz), 7.35-7.15 (3H, m), 5.96 (IH, br s), 4.66 (2H, d, 7=6.6Hz), 3.61 (2H, t, J=6.0 
Hz), 3.48 (2H, q, J=6.0 Hz), 1.91 (2H, qnt J=6.0Hz) ppm. 
20 FAB MS calcd for C20H19CI2N5O3 448 (MH+), found 448. 

FAB HRMS exact mass calc'd for C20H19CI2N5O3 448.0938 (MH+), found 
448.0936. 



EXAMPLE 65 
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N-(3,5-dichlorobenzyl)-5-{ [2-(dimethylamino)ethyl]ainirio}-8-hydroxy-l,6- 
naphthyiidine-7-carboxamide 




O OH 



Tlie tide compound was prepared using the pnx:eduie desoibed in 
5 Example 58 replacing N-methyl piperazine with N J^, dimetfaylaminoetfaatte. 

iHNMR (CDQa, 400MHz) 5 13.00 (IH, s), 9.10 (IH, d, J=4.2 Hz), 8.54 (IH. d. 

7=8.4Hz), 8.23 (IH. t. 7=6.0 Hz), 7.58 (IH, dd, 7=4.2 and 8.4Hz), 7.35-7.15 (3H. m), 
4.66 (2H, d, 7=6.4Hz) 3.96 (2H, t, J=5.3 Hz), 3.41 (2H, m), 2.93 (6H, s) ppm. 
FAB MS calcd for C20H21CI2N5O2 434 (MH+), found 434. 
10 FAB HRMS exact mass calcM for C26H2ld2N502 434.1 14S0^'^).f(>an 
434.1147. 

EXAMPLE66 

N-(3,5-dichlorobenzyl)-8-hydroxy-5-[(2-morpholin-4-ylethyl)amino]-l,6- 
15 naphthyridine-7-carboxaniide 




O OH 



The title conq>ound was prepared using the procedure (tesciibed in 
Example 58 replacing Nnneth^ piperazine with 2-moipholin-4-yIethanamine. 
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1h NMR (CDCI3, 400MHz) 5 9.14 (IH, dd, 7=4.2 and 1.5 Hz), 8.42 (IH, dd, 7=8.4 
and 1.5H2), 8.33 (IH, t, 7=6.0 Hz). 7.58 <1H, dd, 7=4.2 and 8.4Hz), 7.35-7.15 (3H, 
m), 4.66 (2H, d, 7=6.4Hz) 4.00 (6H, m), 3:60 (2H. m), 3.43 (2H. t. J=5.6 Hz). 2.90 
(2H,m)ppin. 

5 FAB MS calcd for C22H23CI2N5O3 476 (MH+). found 476. 

FAB HRMS exact mass calc'd for C22H23CI2N5O3 476.1251 (MH+). found 
476.1229. 

EXAMPLE 67 

10 5-[(l-bMizylpiperidin-4-yI)amino]-NK3,5-dichloioben2yl)-8-hydioxy-l,6- 
naphthyridine-7-carboxamide 




O OH 



The title compound was prepared using the procedure described in 
Example 58 replacing N-methyl piperazine with l-benzylpipaidin-4-amine. 
15 iH NMR (CDOs, 400MHz) 6 9.16 (IH, dd, 7=4.4 and 1.5 Hz), 8.25 (IH, d, 

7=8.4Hz), 7.97 (IH, t, 7=6.0 Hz), 7.59 (IH, dd, 7=4.4 and 8.4Hz), 7.55-7.00 (8H, m), 
4.66 (2H, d, 7=6.0Hz), 4.45 (IH, m), 4.20 (2H, s), 3.65 (2H, d, J=12.6Hz), 2.74(2H, 
m), 2.40-2.00 (4H,m), 2.90 (2H, m) ppm. 
FAB MS calcd for C28H27CI2N5O2 536 (MH+), found 536. 
20 FAB HRMS exact mass calc'd for C28H27Ca2N502 536. 1615 (MH+). found 
536.1600. 

EXAMPLE68 

N-(3,5-dichlorobenzyl>-5-[[2-(dimethylamino)ethyl](methyl)amino]-8-hydn>xy-l,6-. 
25 naphthyridine-7-caiboxamide 
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0 OH 



10 



The title compound was prepared using the procedure described in 
Example 58 replacing N-methyl piperazine with NJhJJS['-trin>ethylethane-l,2- 
diamine. Ir NMR (CDCI3, 400MHz) 5 9.14 (IH, d, /=4.4 Hz), 8.95 (IH. m), 8.53 

(IH, d, /=8.4 and 1.5Hz), 7.61 (IH, dd, /=4.4 and 8.4Hz), 7.40-7.10 (3H, m), 4.68 

(2H, d, 7s:6.0Hz), 3.75 (2H. m), 3.50 (2H, m), 3.07 (3H, s), 2.86 (6H,s) ppm. 

FAB MS calcd for C21H23CI2N5O2 448 (MH+), found 448. 

FAB HRMS exact mass calc'd for C21H23CI2N5O2 448,1302 (MH+), found 

448.1292 

EXAMPLE69 

8-Hydroxy-5-phenylsulfanyl-[l,6]naphthyridine-7-caiboxylic acid 3,5- 
dichlorobenzylamide 




15 To a 5 mL pyrex pressure vessel with a stirring bar was added 5- 

bromo-8-hydroxy-[l,6]naphthyridine-7-caiboxylic acid 3,5-dichloro-benzylamide 
(O.055g, 0.13 mmol), thiophenol {0.056g, 0.50 mmol) and tiiethylamine (0.28 mL, 
2.00 mmol). The vessel was sealed under nitrogen and the stirred mixture heated in a 
135®C oil bath for 24h. The cooled reaction mixture was concentrated in vacuo and 

20 the residue was chromatographed on silica gel (15g) using methanohchloroform 
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(5:95) aseluantto^ve 8-hydn)xy-5-phenylsulfanyl-[l,6]naphthyridine-7-cari)Oxylic 
acid 3,S-dichlorobenzylainide as a solid. 

1h NMR (C3DC13, 300MHz) 5 12.53 (IH, s), 9.20 (IH, d, /=5H2), 8.58 (IH, dd, 
J=2,8Hz), 7.66 (IH, dd, 7=5, 8Hz), 7.50 (3H, m), 7.30 (4H, m), 7.08 (IH, s), 4.40 
5 (2H,d,/=6Hz). 

FAB MS calc'd for C22H15CI2N3O2S 456 (MH+), found 456. 

EXAMPLE70 

5-benzenesulfonyl-8-hydroxy-[l,6]naphthyridine-7-carboxylic acid 3,5- 
10 dichloiobenzylamide 



hydroxy-5-phenylsulfanyl-tl,6]naphthyridiiie-7-caiboxylic acid 3,5- 
dichlorobenzylamide (0.04g, 0.09 mmol) and methanol (7 mL). To this well stirred 
15 solution was added a solution of Oxone® (DuPont trademark; potassium 



stirred vigorously at ambient temperature 20h. The solvents were removed in vacuo 
and the residue was triturated with water (10 mL) for 30 min. llie solid was collected 
by filtration on a frit. This material was purified by reverse phase chromatography 
20 using water/acetonitrile as eluant to give 5-benzenesuIfonyl-8-hydroxy- 
[l,6]naphthyridine-7-carboxylic acid 3,5-dichloro-benzylanMde as a solid. 



1h NMR (CDQa, 300MHz) 5 9.43 (IH, d, J=9Hz), 9.26 (IH, d, J=2Hz), 9.01 (2a d, 
7=9Hz), 7.82 (IH, dd, 7=4, 9Hz), 7.58 (3H,m), 7.48 (lH,s) 7.30 (4H,s), 7.10 (lH,s), 
4.48(2H,d,J=6Hz). 
25 FAB MS calc'd for C22H15CI2N3O4S 488 (MH+), found 488. 

FAB HRMS exact mass calc'd for C22H15CI2N3O4S 488.0233 (MH+), found 
488.0239. 




To a 25 mL round bottomed flask with a stirring bar was added 8- 



peroxymonosulfate) (0.184g, 0.30 noanol) in water <2 mL), TTie resulting mixture was 
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EXAMPLE71 

tert-butyl l-(7-{[(3^-(iichlocobenzyl)a]iuno]carbonyl}-8-hydn>xy-l,6-iuphttiyndin-^ 
yl>pyiiolidin-3-ylcaibainalB 




O OH 



The title compound was prepared using the proced\ire described in 
Example 58 replacing N-methyl piperazine with tert-butylpyrrolidin-S-ylcaibamate 
iH NMR (CSDas, 400MH2) 5 9.21 (IH, dd, 7=4.4 and 1.5 Hz), 8.62 (IH, d, 

7=8.6Hz), 8.21 (IH, t, 7=6.0 Hz), 7.61 (IH, dd, 7=4.4 and 8.6Hz), 7.40-7.20 (3H, m), 
10 4.80 (IH, s), 4.66 (2H, d, 7=6.4Hz) 4.38 (IH, m), 3.99 (IH. s), 3.88 (IH, m), 3.74 
(IH. m). 3.55 (IH, dd, 7=10.8 and 4.0Hz), 2.5-1.9 (2H, m). 1.45 (9H. s) ppm. 
FAB MS calcd for C25H27CI2N5O4 532 (MH+), found 532. 
FAB HRMS exact mass calc'd for C25H27CI2N5O4 532.1513 (MH+), found 
532.147Q. 

EXAMPLE72 

5-(3-anunopyirolidin-l-yl)-N-(3,5-dichlQrobenzyl)-8-hydroxy-1.6-naphthyridine-7- 
carboxamide 
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O OH 

A solution of the derivative prepaied in Exaiiq)le 71 (lOmg, 0.0188 
inmol) in CH2 CI2 <2 ml) was treated with ttifluioacetic acid (TFA) (0.5 ml) and 

stirred at room temperatuie for 1 hr. The solvent was evaporated in vacuo and the 
S residue puiilSed by preparative HPLC (Gilson semi preparative HPLC system and a 
YMC ComhiprBp Pro Column <50X20mm ID., C18, S-5 um, 120A) eluting with 5 - 
95% acetonitrile/water (0.1% TFA) at IS ml/min) to afford the trifluoroacetate salt of 
the tide compound afto- lyophilization. 

lHNMR(DMSO-d6,400MH2)5 12.61 (IH. s), 9.32 (IH. t, J=6.6Hz), 9.09 (IH, dd, 
10 7=4.2 and 1.5 Hz), 8.68 (IH, dd, 7=8.6 and 1.5Hz), 8.04 (3H, s), 8.21 (IH, t, 7=6.0 
Hz), 7.75 (IH, dd, 7=4.2 and 8.6Hz), 7.53 (IH, t, J=1.9 Hz), 7.41 (2H, d, J=1.9 Hz), 
4.58 (2H, d, 7=6.4Hz) 4.10-3.90 ( 3H, m), 3.85-3.60 (2H, m), 2.32 (IH, m), 2.08 (IH. 
m) ppm. 

FAB MS calcd for C20H19CI2N5O2 432 (MH+), found 432. 
15 FAB HRMS exact mass calc'd for C20H19CI2N5O2 432.0989 (MH+), found 
432.0994. 

EXAMPIE73 

Ar-(3,5-dichlorobenzyl)-8-hydroxy-5<4H-l,2,4-triazol-4-yl)-l,6-naphthyridine-7- 
20 caiboxamide 

N-N 




O OH 
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The title compound and its rcgioisom^ 74 weie prepared using the 
procedure described in Example 58 teplacing N-methylpiperazine mfh 1,2,4-triazole. 
*H NMR (CD30D, 400MHz) 5 9.23 (IH, d, J=4.3Hz), 9.13 <1H, s), 8.37 (IH, d, 
7=8.6Hz), 7.91 (IH, dd. /=4.2 and 8.6Hz), 7.38 (2H, s), 1.34 IH, s), 4.61 t2H, s)ppm. 
5 FAB MS calcd for Ci8Hi2a2N602 415.4 (MSt), found 415.0. 

EXAMPLE74 

A^(3,5-dicWorobenzyl)-8-hydroxy-5-(lfl-l,2,4-triazol-l-yl)-l,6-naphthyridine-7- 
carboxamide 




10 O OH 

Tbi& title compound and its regioisomer 73 weie prepared using the 
procedure described in Example 58 replacing N-methylpiperazine with 1,2,4-triazole. 
*H NMR (CD30D, 400MHz) S 9.50 (IH, s), 9.33 (IH, d, /=8.7Hz),9.18 (IH, d, 
7=4.3Hz), 8.33 (IH, 2), 7.90 (IH, dd, 7=4.3 and 8.7Hz), 7.4 (2H, s), 7.34 (IH. s), 
15 4.64(2H,s)ppm. 

FAB MS calcd for Ci8Hi2a2N602 415.4 (MH*), found 415.0. 

FAB HRMS exact mass calcd for Ci8Hi2a2N602 415.0472 (MH+), found 415.0497 

EXAMPLE 75 

20 iV-(3,5-dichlorobenzyl)-8-hydroxy-5-(3-hydroxypyrrolidin-l-yl)-l ,6-naphthyridine-7- 
carboxamide 
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O OH 



llie tide compoimd was pieparcd using the pixx:edure described in 
Example 58 replacing N-methylpiperazine with 3-hydioxypyirolidine. 
•H NMR (CD30D, 400MHz) 5 8.99 (IH, d, 4.2Hz), 8.85 (IH, d, /=8.4Hz), 
5 7.72(1H, dd, 7=4.2 and 8.4Hz), 7.36 <2H, s), 7.34 (IH, s), 4.64 (2H, s), 4.54 (IH, m), 
4.09 (2H, m), 3.76 (IH, m), 3.63 (IH, d, J=12H2), 2.16 (IH. m) and 2.06 (IH, 
in)ppin. 

FAB MS calcd for C2oHi8a2N403 433.1 (MH*), found 433. 1 . 

FAB HRMS exact mass calcd for C2oHi8a2N403 433.0829 (MH+), found 433X)844. 

10 

EXAMPLE76 

5-[3-(acetylamino)pynolidin-l-yl]-iV-(3,5-dichloroben2yl)-8-hydroxy-l,6- 
naphthyridine-7-caiboxamide 




O OH 



15 The tide compound was prepaied using the procedure described in 

Example 58 replacing N-methylpiperazine with 3-acetamidopyrrolidine. 
'H NMR (CD30D. 400MHz) 8 9.03 (IH, d, 4.2Hz), 8.94 <1H, d, y=8.4Hz), 
7.80(1H, dd, 7=4.2 and 8.4Hz), 7.36 (2H, s), 7.34 (IH, s), 4.64 (2H, s), 4.48 (IH, ro). 
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4.12 (IH, dd. 7=6.2 and 12Hz), ). 4.00 (IH. m). 3.88 (IH, m). 3.63 (IH, m), 2.29 (IH. 

m), 2.06 (IH, m) and 1.95 (3H, s)ppin. 

FAB MS calcd for C22H2ia2Ns03 474.1 (MH*), found 474.1. 

FAB HRMS exact mass calcd for C22H2ia2N503 474.1094 0>«H+), found474.1122. 

5 

EXAMPLE77 

7\K3,5-dich]orobenzyl>5-(4-foimylpip«a2an-l-yl)-8-hydroxy-l,6-naphthyri^ 
cait>oxamide 




O OH 



10 The tide compound was prepared using the procedure described in. 

Example 58 replacing N-methylpiperazine with piperazine. 
'H NMR (GD30D, 400MHz) 6 9.06 (IH, d, 4.2Hz), 8.69 (IH, d, /=8.4Hz), 8.13 
(IH, 8), 7.79(1H, dd. J=4.2 and 8.4H2), 7.37 (2H. s), 7.34 (IH, s). 4.63 (2H, s), 3.82 

(2H, t, 7=5Hz), 3.73 (2H, t, 7=5Hz)and 3.35 (4H, m)ppm. 
15 FAB MS calcd for CaiHwajNsOs 460.5 (MH*), found 460.1. 

FAB HRMS exact mass calcd for C21H19CI2N5O3 460.0938 (MH+), found 460.0961. 

EXAMPLE 78 

l-(7-{[(3,5-dichlorobenzyl)aniino]caibonyl}-8-hydroxy-l,6-naphthyridin-5- 
20 yl)piperame 
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H 
N 




O OH 



To a solution of 5-bromo-N-(3,5-dichlorobenzyl)-8-hydroxy-l,6- 
naphthyridine-7-caiboxamide firom Example 50 (25mg, 0.060 mmol), piperazine 
(30.25mg, 0.35nimol) in l-methylpynolidinone (0.25ml) was heated at 135C for 18 
5 hrs. The resulting mixture was further diluted with DMF (0.25ml) and TFA (50ul) 
and purified by preparative HPLC (Gilson Semi Preparatiye HFLG System and a 
YMC Combiprep Pro Column (50x20mm i.d, C18, S-5 um. 120A) eluting with 5- 
95% acetonitrile/water (0.1%) at ISml/min) to afford the title compound as the 
piperazin-4-ium tiifluoroacetate salt after lyophillization. 
10 NMR (CD30D, 400MHz) 5 9,09 (IH, d, 43Hz), 8.66 (IH, d, 7=8.6Hz), 

7.80(1H, dd, 7=4.3 and 8.6Hz), 7.37 (2H, s), 7.36 (IH, s), 4.65 (2H, s). 3:59 (4H, m) 
and 3.51 (4H, m)ppm. 

FAB MS calcd for C20H19CI2N5O2 432.1 (MlT), found 432.1. 
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EXAMPIE79, 

8-Hydroxy-5K3-hydroxy-pit)p-l-ynylH1.6]naphthyridme-7-caiboxyUc acid 3,5- 
dichloro-benzylamide 




O OH 



5 Stepl: Preparation of 5-iodc)-8Kl-phenyl-inethanoyloxyHl,6]naphtfiyridine- 
7-caiboxvlic acid methyl ester 

To a solution of 8-hydroxy-5-iodo-[l,6]n^hthyiidine-7-carboxylic 
acid methyl ester (9.41 g, 28.5 mmol, firom Example 112 Step 1) and cesium 
carbonate (13.9 g, 42.8 mmol) in dry DMF (250 ml), was added benzoic anhydride 

10 (9.67g, 42.8 mmol) and the solution stirred at room tempoature for 4 hours. The 
solvent was removed under reduced pressure and the residue was partitioned between 
saturated aq. ammonium chloride and extracted into CHCI3. The combined organic 
extiacts were washed with brine, dried over Na2S04, filtered and and the solvent was 
evsqwrated in vacuo. The residue was purified by flash chrranatography (40% 

15 EtOAc/Hexane gradient elution switohing to 1% MeOH/CHQa) to provide the 
desired product was a yellow solid. 

iH NMR (CDCI3, 400MHz) 5 9.1 1 (IH, d, 7=4.21Hz), 8.48 (IH, d, 7=8.51 Hz). 8.32 
(2H, d, 7=8.33 Hz), 7.75-7.67 (2H, m). 7.56 (2H. t, 7=7.69 Hz), and 3.93 <3H. s) 
ppm. 

20 

SteE2: Preparation of 5-(3-hydroxy-prop-l-ynyl)-8-(l-phenyl-methanoyloxy)- 

fl.61naphthvridine-7-carfaoxvlic acid methyl ester 

A mixture of 5-iodo-8-(l-phenyl-methanoyloxy)-[l,6]nj^hthyridine-7- 

carboxylic acid methyl ester (2.00 g, 4.61 mmol), propargyl alcohol (0.563 mL, 9.67 
25 mmol), dichlorohis(triphenylphosphine)palladium0D0t65 mg, 0.092 mmol), and 

copper iodide (4 mg, 0.023 mmol) were stirred in triethylamine (13 mL) and dry DMF 

(5 mL) at 30^ ovemiglit. The solvoit was removed in vacuo and the residue was 
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purified by flash chiomatography (50-100% EtOAt^/Hexane gradient elution 

switching to 3% MeOH/CH2Cl2) to provide the <lesiied 

solid. 

1h NMR (d6-DMS0, 400MHz) 5 926 (IH, d, /=4.21 Hz), 8.84 (IH. d, /=8.51 Hz), 
5 8.21 (2H. d. J=8.33 Hz), 7.99 (IH. dd, 7=4.21 and 8.51 Hz), 7.83 (IH, m), 7.«8 (2H, 
m). 5.68 (IH, t, 7=6.04 Hz), 4.54 (2H, d, 7= 6.04 Hz), and 3.84 <3H. s) ppm. 

Step 3 : Preparation of 8-hydroxy-5-(3-hydroxy-prop-l-ynyl)- 

ri.61naphthvridine-7'Carboxvlic acid 

10 To a solution of 5-(3-hydroxy-prop-l-ynyl)-8-(l-phenyl- 

methanoyloxy)-[l ,6]naphthyridine-7-carboxylic acid methyl ester (1 .OOg, 2.76 nunol) 
in THF (14 mL) and water (14 mL) was added IN NaOH (13.8 mL, 13.8 mmol) and 
the solution was stirred at 50X overnight. The THF was removed under reduced 
pressure and the remaining solution was acidified with 6N HCl to a pH=3. Injected 

15 the solution directly onto the Gilson auto-prep running a 95-50% H2O (0.1%. . . 
TP AyCHsCN (0.09% TFA) gradient over 35 minutes to obtain the desired cpn^und 
as a bright yellow solid. 

1h NMR (d6-DMSO, 400MHz) 8 9.22 (IH, d, 7=4.22 Hz), 8.73 (IH, d, 7=8.51 Hz). 

7.95 (IH, dd, 7=4.22 and 8.51 Hz), and 4.47 (2H, d, 7=1.92 Hz) ppm. 
20 • 

Step 4 : Preparation of 8-hydroxy-5-(3-hydroxy-pn)p-l-ynyl)- 

rL61naphthyridine-7'<:arboxvlic acid 3.5-dichloro-benzvlamide 
Following the general procedure for activation of the acid with 

triphosgene as in Example 2 gave the title compound as an off-white solid. 
25 1h NMR (d6-DMSO, 400MHz) 5 9.84 (IH, s), 921 (IH, d, 7=4.21 Hz), 8.73 (IH, d, 

J=8.51 Hz), 7.93 (IH, dd, 7=4.21 and 8.51 Hz), 7.52 (IH, m), 7.45 (2H, s), 5.57 (IH, 

s), 4.56 (2H, d, 7= 6.41 Hz), and 4.49 (2H, s) ppm. 

FAB HRMS exact mass calcd for CipHnaiNaOa 402.040673 (MH+), found 

402.042519. 

30 Anal. Calcd for Ci9Hi3a2N3O3K).20 H2O*0.40 TFA: C, 52.68; H, 3.08; N, 9.31. 
Found: C, 52.68; H, 2.97; N, 9.68. 

EXAMPLE 80 
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H7-{ [(3,5-dichlorobenzyl)amino]carbonyl } -8-hydroxy-l ,6-naphthyridin-5-yl)-4-<2- 
oxo-2-pyrrolidin-l-ylethyl)pipeiazme 




O OH 



The title compound was prepared as the piperazin-4-ium 
5 trifluoioacetate salt using the proceduie described in Example 58 i^lacing N- 
methylpiperazine with l-(2-oxo-2-pym)lidin-l-ylethyI)piperazine. 
^HNMR (CD30D, 400MHz) 5 9.10 (IH, d, 4.3Hz), 8.64 (IH, d, J=8.6Hz), 
7.80(1H, dd, 7=4.3 and 8.6Hz), 7.37 (2H, s), 7.36 (IH, s), 4.65 (2H, s), 4.27 (2H s), 
3.51 (4H, m), 3.42-3.96 (8H, br m), 2.05 (2H, m) and 1.94 (2H, m)ppm. 
10 FAB MS calcd for CaeHzsClzNgOs 543.2 (MlT), found 543.1. 

FAB HRMS exact mass calcd for C26H28Cl2N(^3 543.1673 (MH+), found 543.1678. 

EXAMPLES! 

8-Hydroxy-5-(3-piperidin-l-yl-piop-l-ynyl)-[l ,6]naphthyridine-7-caiboxylic acid 
15 3,5-dichloro-benzylaniide 
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O OH 



Step 1 : Preparation of 5-(3-methanesulfonyloxy-prop-l-ynyl)-8-(l-phenyl- 
methanoyloxv)-ri,61naphthvri(iine-7-carboxylic acid methvl-ester 
A solution of 8-hydroxy-5-(3-hydroxy-prop-l-ynyl)- 
5 [l,6]na^hthyridine-7-carboxylic acid (200 mg, 0.552 mmol, see Example 79 Step 3); 
mesyl chloride (94 jiL, 1 .21 mmol), and triethylamine (84 pL, 0.607 mmol) in dry 
CHCI3 was stirred for one hour. The reaction was quenched with pH=7 buffer and 
extracted with CHCI3. The combined organic extracts were washed with brine, dried 
over Na2S04, filtered and the solvent was evaporated in vacuo to give the desired 
10 product was a light brown oil. 

iH NMR (CDOs, 400MHz) 5 9.19 (IH, m), 8.77 (IH, d, 7=8.51 Hz), 8.34 (2H, d, 
7=7.87 Hz), 7.76 (IH, dd, 7=4.21 and 8,51 Hz), 7.71 (IH, t, 7=7.51 Hz), 7.58 (2H, t, 
J=7.69 Hz), 5.23 (2H, s), 3.95 (3H, s). and 3.68 (3H, s) ppm. 

15 Step 2 : Preparation of 8-(l-phenyl-methanoyloxy)-5-(3-piperidin-l-yl-prop-l- 

vnyIH1.61naphthvridine-7-carboxylic acid methyl ester 

To a stirred mixture of piperdine (207 jiL, 2.09 mmol) and potassiiun 
carbonate (296 mg, 2.14 mmol) in dry acetonitrile (10 mL) was pipetted in 5-(3- 
methanesulfonyloxy-prop-l-ynyl)-8-(l-phenyl-methanoyloxy)-[l,6]naphthyridine-7- 

20 carboxylic acid methyl ester (230 mg, 0.522 mmol) in acetonitrile (1 mL) and the 
mixture was stirred at room temperature for 3 hours. Hie reaction was com^entrated, 
filtered, and purified on the Gilson auto-prep mnning a 95-50% H2O <0.1% 
TFA)/CH3CN (0.09% TFA) gradient over 30 minutes to obtain the d^ired compound 
as a light brown oil. 
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iHNMR (CDCI3, 400MHz) 509^7 (IH, d, 7=4.30 Hz), 8.73 (la d, 7=8.50 Hz), 
7.83 (IH, dd, 7=4.30 and 8.50 Hz), 4.25 (2H, s), 4.11 (3H, s). 3.83 (4H, m), 2.96-2.89 
(2H, m), and 1.98 (4H, m) ppm. 

5 Step 3 : PiepaiaJion of 8-hych»xy-5-(3-piperidin-l-yl-piop-l-ynyI)- 

fl.61naphthyridine-7-caifeoxvlic acid S.S-dichloro-benry lainide 
Following the general procedure for addition of 3,S-dichloio-r 
benzylamine to the ester as in Example 1, Step 3 gave the title compound as a brown 
solid. 

10 1h NMR (CDCI3, 400MHz) 5D9.26 (IH, d, J= 4.21 Hz), 8.66 (IH, d, J=8.61 Hz), 
8.44 (IH, s), 7.79 (IH, dd, J=4.21 and 8.61 Hz), 7.32 (IH, s), 7.29 (2H, s), 4.66 (2H, 
d. Js6.41 Hz), 4.30 (2H, s), 3.70 (4H. m), 2.95 (2H, m), and 2.01 (4H, m) ppm. 
. FAB HRMS exact mass calcd for C24H22CI2N4Q2 469.1 19258 (MH+), found 
469.119314. 

15 Anal. Qalcd for C24H22Cl2N402»1.35 MeOH-0.05 TFA: C, 47.39; H, 3.98; N. 7.51. 
Found: C, 47.40; H, 3.98; N, 7.23. 

EXAMPLE 82 

iV-(3,5-dichlorobenzyl)-8-hydroxy-5-thiomorpholin-4-yl-l,6-naphthyridine-7- 
20 carboxamide 




The title compound was prepared using the pioceduie described in 
Example 58 replacing N-methylpiperazine with thiomorpholine. 
*H NMR (CD30D, 400MHz) 5 9.08 (IH, dd, 7=1.5 and 4.4Hz), 8.64 (IH, dd, 7=1.5 
25 and 8.5Hz). 7.84 (IH, dd, 7=4.4 and 8.5Hz), 7.37 (2H, s), 7.35 (IH, s), 4.64 (2H, s), 
3.61 (4H, m) and 2.93 (4H. m) ppm. 

FAB MS calcd for CaoHigQiNsOaS 543.2 (MH*), found 543.1. 
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EXAMPLE83 

S-[3-<aiQincK:aibonyl)pipeddin-l-yl]-iV^3,SKUchloiobenzyl)-8-hydn}xy-l^^^ . 
naphttiyridine-7-caiboxamide . 



O 




The title compound was prepared using the procedure described in 
Bxample 58 replacing N-methylpiperazine with nipecotamide. 

NMR (CD30D, 400MHz) 8 9.04 (IH, d, 4.2Hz), 8.62 (IH, d, 7=8.4Hz), 
7.76(1H, dd, 7=4.2 and 8.4IJz), 7.38 (2H, s), 734 (IH. m). 4.64 (2H, d, /=7.0H2), 
10 3.70 (IH, d, /=12Hz), 3.60 (IH, d, /=12Hz), 3.17 (IH, m), 2.92 (IH, m). 2.79 (IH. 
m), 2.09 (IH, m), 1.94 (2H, m) and 1.71 (IH, m)ppm. 
FAB MS calcd for C22H21CI2N5O3 474.1 (MH*), found 474.1. 
FAB HRMS exact mass calcd for C22H2ia2N503 474.1094 (MH+), found 474.1114. 

15 EXAMPLE 84 

l-(7-{ [(3,5-dichlorobenzyl)amino]carbonyl }-8-hydroxy-l,6-naphthyridin-5-yl)-4-(2- 
phenylethyl)piperazine 
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O OH 

The title compound was prepared as the piperazin-4-ium 
trifluoroacetate salt using the procedure described in Example 58 replacing N- 
methylpiperazine with N-phenethylpiperazine. 
5 NMR (CD30D, 400MHz) 5 9.10 (IH, dd, 1.65 and 4.2Hz), 8.65 (IH, dd, 7=1.65 
and 8.4Hz), 7.81(1H, dd, 7=4.2 and 8.4Hz), 7.27-7.40 (8H, m), 4.66 (2H, s), 3.93 
(2H, d, /=14Hz), 3.78 (2H, d, J=12Hz), 3.54 (4H, m), 3.42 (2H, m) and 3.14 (2H, 
ni)ppm. 

FAB MS calcd for C28H27CI2N5O2 536.1 (MET), found 536.1. 

10 

EXAMPLE 85 

4-[(7-{{(3,5-<UcMorobenzyl)aniino]cartK)nyl}-8-hydroxy-l,6-naphth>^ 
yl)aniino]pyridine 




O OH 



15 The title compound was prepared as the pyridinium trifluoroacetate 

salt using the procedure described in Example 58 r^lacing N-methylpiperazine with 
4-aminopyridine. 
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*H NMR (CD30D, 400MHz) 5 9.25 (IH, dd, 1 .65 and 4.2Hz), 8,49 (2H, d, 
J=5.8H2), 8.32 (IH, dd, /sl.65 and 8.7Hz), 7.92(1H, dd, 7=4.2 and 8.7Hz), 7.37 
(2H, d, /=1.7Hz), 7.35 (IH, d, /=1.7Hz), 7.05 (2H, d, 7=5.8Hz), 4.62 (2H, s)ppm. 
FAB MS calcd for CziHisQaNsOz 440.1 (MH*), found 440.1. 
5 FAB HRMS exact mass calcd for CaiHisQaNsCb 440.0681 Qi<IH+), found 440.0675. 



10 



15 



20 



EXAMPLE 86 

5-[(cyclopropylmethyl)amino]-A^(3,5-^iicMorobenzyl)-8-hydroxy-l,6-naphthyridine- 
7-carboxamide 




To a solution of 5-br(Mn6-N-(34i-dichlorobenzyl>8-hydioxy-l,6- 
naphthyridine-7-caiboxamide from Exiample SO (25mg, 0.060 mmol), 
cyclopropypmethylamine (30.5ul, 0.35mmol) in DMPU (0.25ml) was heated at 135C 
for 48 hrs. The resulting mixture was further dUuted with DMF (0.25ml) and TFA 
(50ul) and purified by preparative HPLC (Gilson Semi Preparative HPLC System and 
a YMC Combiprep Pro Column (5(k20mm i.d., C18, S-5 um, 120A) eluting with 5- 
95% acetonitrile/water (0.1%) at 15ml/min) to afford the title comound after 
lyophillization. 

'HNMR (CD30D, 400MHz) 8 9.03 (IH, br m), 8.83 (2H, br d, J=8.2Hz), 7.71 (IH. 
m), 7.37 (2H, d, y=1.7Hz), 7.35 (IH, d, /=1.7Hz), 4.64 (2H, s), 3.48 (2H, d, 
J=7.0Hz), 1.23 (IH, m), 0.56 (2H, d, 7=7.3Hz) and 0.34 (2H, d, 4.«Hz)ppm. 
FAB MS calcd for C2oHi8a2N402 417.1 (MH*), found 417.1. 
FAB HRMS exact mass calcd for C2oHua2N402 417.0880 (MH+), found 417.0896. 



25 EXAMPUB 87 

iV-(3;5-dichlorobenzyl)-5-{[2-(fQimylanuno)ethyl]amino}-8-hydioxy-l,6- 
ni^hthyridine-7-caiboxamide 
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CI HN 




O OH 



The title coixq>ound was piepaied using tiie procedure described in 
Example 58 replacing NnneUiylpiperazine with ethylene diamine. 

NMR (CD30D, 400MHz) 5 9.00 (IH, dd, /=1.6 and 4.5Hz), 8.58 (2H, dd, 7=1.6 
5 and 8.5Hz), 8.11 (IH, s), 7.69 (IH, dd. /s4.5 and 8.5H2). 7.40 {TO, d, Js:1.8H2), 
7.32 (IH, d, J=1.8Hz), 4.65 (2H, s), 3.66 (2H, m) and 3.58 (2H, m)ppm. 
FAB MS calcd for Cij>Hi7Cl2Ns03 434.1 (Nflf), found 434.1. 
FAB HRMS exact mass calcd for C19H17CI2NSO3 434.0781 (MH+), found 434.0789. 

10 EXAMPLE 88 

2-[(7-{ [(3,5-dichlorobenzyl)amino]caitK)nyl}-8-hydroxy-l,6-naphthyridin-5- 
yl)amino]ethanamine 




O OH 



The title compound was prepared as the ethanaminium trifluoroacetate 
15 salt using the procedure described in Example 86 replacing cyclopropyhnethylamine 
with ethylene diamine. 

*HNMR (CD30D, 400MHz) 5 9.04 (IH, d, 7= 4.6Hz), 8.57 (2H, d, 7=8.4Hz), 7.7l 
(IH, d, 7=8.4Hz), 7.36 (3H, s), 4.65 (2H. s), 3.88 (2H, t, 7=5.6H2) and 3.3(2H. 
m)ppm. 
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FAB MS calcd for C18H17CI2N5O2 406.1 (MH*), found 406.1. 

FAB HRMS exact mass calcd for Ci6Hi7a2N502 406.0832 (MH+). found 406.0846. 

EXAMPLE89 

5 JV-<3,5-<licUorobenzyl>8-hydroxy-5-[(2-methoxyethyl)amm 
caiboxamide 



CH3 




O OH 



The title compound was prq>ared using the pioceduie described in 
Example 86 lepladng cyclopropylmethylamine vnth 2-methoxyethylamine. 
10 'H NMR (CD30D, 400MHz) 8 8.99 (IH, br s), 8.63 (IH, br d, 7=:8.6Hz), 7.69 (IH, 
m), 7.36 (2H, d, /=1.7Hz), 7.35 (IH, d, /=1.7Hz), 4.63 (2H, s), 3.81 (2H, t, 
J=5.5Hz), 3.68 (2H, m) and 3.39 (3H, s)ppm. 
FAB MS calcd for C19H18CI2N4O3 421.1 (MH*), found 421.1. 
FAB HRMS exact mass calcd for Ci9Hi8a2N403 421.0829 (MH+), found 421 .0847. 

15 

EXAMPLE90 

JV-(3,5-dichlon)baizyl)-8-hydioxy-5-{ [2-(methylthio)ethyl]amino }-l ,6- 
naphthyridine-7-caiboxamide 



CH3 




O OH 
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The title c(XDpound was prepared using the procedure described in 
Example 86 replacing cyclopropylmethylamine with 2-methyltfiioethylainiiK. 

NMR (CD30D, 400MHz) 5 8.99 (IH, dd, 7=1.55 and 4.4Hz), 8.60 (2H, dd, 
J=1.55 and 8.5Hz), 7.69 (IH, dd, /=4.4 and 8.5Hz), 7.36 (2H, s), 7.35 (IH, d, 
5 7=1.8Hz), 4.63 (2H, s), 3.81 (2H, t, 7=7.0Hz), 3.81 (2H, t, 7=7.0Hz) and 2.10 (3H, 
s)ppnL 

FAB MS calcd for CijHisaaNAOzS 437.1 (MlT), found 437.0. 

FAB HRMS exact mass calcd for Ci{JH[i8a2N4C)2S 437.0601 (MH+), found 437.0610. 

10 EXAMPLE91 

l-{2-[(7-{[(3,5-dichlorobenzyl)amino]carbonyl}-8-hydioxy-l,6-naphthyridin-5- 
yl)amino]ethyl Ipynolidine 




O OH 



The title compound was prepared as the pyrrolidinium tiifluoroacetate 
15 salt using the procedure described in Example 86 replacing cyclopropylmethylamine 
widi N-(aminoethyl)pyiix>lidine. 

'HNMR<CD30D, 400MHz) 8 9.07 (lH,dd, 7=1.55 and 4.4Hz), 8.56 (lH,dd. 
7=1.55 and 8.4Hz), 7.73 (IH, dd. 7=4.4 and 8.4Hz), 7.38 (2H, s), 7.36 (IH, m), 4.65 
(2H, s), 3.90 (2H, t, 7=5.1Hz), 3.49 (2H, t, 7=5.1Hz), 3.3 (4H, m) and 2.11 (4H, 
20 m)ppm. 

FAB MS calcd for CzzHasClzNsOz 460.1 (Mtt), found 460.1. 

FAB HRMS exact mass calcd for C22H23a2Ns02 460.1302 (MH+). found 460.1314. 

EXAMPLE 92 

25 1 ^-(3,5-dichlorobenzyl)-8-hydroxy-5-pyrtolidin-l-yl-l,6-naphthyridine-7- 
carboxamide 
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O OH 



The title compound is fonned as a by product in Example 91 and 
isolated pure during purification. 

NMR (CD30D, 400MHz) 5 9.01 <IH, br s), 8.93 (IH, d, /=8.6Hz), 7.73 <1H. m.), 
5 . 7.36 (2H, s), 7.34 (IH, m), 4.64 (2H, s), 3.84 (4H, br s) and 2.06.(4H, br sjppm. 
FAB MS calcd for C2oHi8a2N402 417.1 (N4H^, found 417.1. 
FAB HRMS exact mass calcd fm- C2oHi8a:^402 417.0880 (MH+), found 417.0894. 

EXAMPLE93 

10 3-{2-[(7-{[(3,5-dicWorobenzyl)ainino]carbonyl}-8-hydroxy-l,6-naphthyridin-5- 
. yl)amino]ethyl}pyridine 




O OH 



Hie title conqwund was prepared as the pyridinium tiiflu(»oacetatB 
salt using the procedure described in Example 86 rq)lacing cyclopropylmethylamine 

IS widi 3-taniinoethyl)pyndine. 

'HNMR (CD3OD,400MHz)5 9.00 (IH, dd, 7=1.5 and 4.4Hz), 8.65 (IH. s), 8.38 
(IH, d, 7=5.7Hz), 8.54 (IH, dd, 7=1.5 and 8.4Hz). 8.38 (IH, d, 8Hz), 7.78 (IH, m), 
7.70 (IH, dd, 7=4.4 and 8.4Hz), 7.37 (2H, s), 7.36 (IH, d, 7=1.8Hz), 4.64 (2H, s), 
4.02 (2H, t, 7=6.5Hz) and 3.25 (2H, t, 7=6.5Hz)ppm. 

20 FAB MS calcd for C23H19CI2NSO2 468.1 (MH*), found 468.1. 
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FAB HRMS exact mass calcd for C23Hi9a^502 468.0989 (MH+), found 468.1015. 

EXAMPLE94 

l-{3-[(7-{[(3,5-^chloK)ben2yl)aminolcaAonyl}-8-hydit)xy-l,^^ 
5 yl)amino]propyl}-l^-imidazoline 



trifluoroacetate salt using the procedure described in Example 86 replacing 
cyclopropylmethylamine with l-(aminopropyl)imidazole. 
10 NMR (CD30D. 400MHz) 5 9.01 (IH, dd, 7=1.5 and 4.4H2), 8.86 (IH, s), 8.58 
(IH, dd, /=1.5 and 8.4Hz), 7.71 (IH, dd, /=4.4 and 8.4Hz), 7.62 (IH. m), 7.50 (IH, 
m), 7.35 (3H, s), 4.64 (2H. s), 4.40 X2H, t, /=7,4Hz), 3.74 (2H, t, /=6.4H2) and 2.34 
(2H, m)ppm. 

FAB MS calcd for C22H20CI2N6O2 471.1 (NflT), found 471.1. 
15 FAB HRMS exact mass cakd for C22H2oCl2N(502 471.1098 (MH+), found 471.1111. 

EXAMPLE 95 

l-{3-[(7-{[(3,5-dichlorobenzyl)aniino]carbonyl}-8-hydroxy-l,6-naphthyridin-5- 
yl)amino]propyl }pyrrolidine 




The title compound was prepared as the imidazol-l-ium 
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10 



The title coiiq>ound was inspared as the pyiToli(Umum tri^ 
salt usii^ the procedure described in Example 58 rq)lacing N->'methylpiperazine with 
N-aminopropylpyrroUidine. 

'HNMR(CD3OD, 400MHz)5 9.03 (1H, dd,/=1.5 and 4.4Hz), 8.59 (1H, dd, 7=1.5 
and 8.4Hz), 7.71 (IH, dd, 7=4.4 and 8.4Hz), 7.38 (3H, s), 4.65 (2H, s), 3.76 (2H, t,. 
7=6.3Hz), 3.59 (2H, br s), 3.3 (2H, m), 3.03 (2H, m) and 1.95-2.17 (6H, m)ppm/ 
FAB MS calcd for C23H25CI2N5O2 474.1 (MIT), found 474.1. 
FAB HRMS exact mass calcd for C23H25CI2N5O2 474.1464 (MH+), found 460.1474. 

EXAMPLE96 

l-(2-aixunoethyl)-4-(7-{[(3,S-dichlorobenzyl)amino]caibQnyl}-8-hydroXy-l,6- 
naphthyridin-5-yl)piperazine 
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The title compound was prepared as the ethylammonium-piperazin-l- 
ium bis(tiifluQroacetate) salt using the proceduie described in Example 86 enlacing 
cyclopropylmethylamine with N-(aminoethyl)piperazine. 

NMR (CD30D, 400MHz) 5 9.06 (IH, dd, 7=1.5 and 4.4Hz), 8.«2 (IH, d. 
5 /=8.4H2), 7.77 (IH, dd, 7=4.4 and 8.4Hz), 7.37 (3H. s), 4.65 (2H. s). 3.45 (4H, br s). 
3.16 (2H, m), 3.00 (2H, br m), 2.92 (2H, br m) and 2.85 <2H. br m)ppm. 
FAB MS calcd for C22H24a2N602 475.1 (MH*), found 475.1. 
FAB HRMS exact mass calcd for C22H24C1^602 475.1416 (MH+),ibund 475.1419. 

10 EXAMPLE97 

i^-(3,5-dichlorobenzyi)-8-hydroxy-5-[(2-phenoxyethyl)amino]-l,6-naphthyridine-7- 
carboxamide 




O OH 



The title compound was piepared using the procedure described in 
15 Example 86 rq)lacing cyclopropylmethylamine with 2-phenoxyethyIamihe. 

'H NMR (CD30D, 400MHz) 6 9.08 (IH, s). 8.85 (IH, d, 7= 8.4Hz), 7.83 (IH, dd, 
7=4.8 and 8.4Hz), 7.36 (2H, s), 7.35 (IH, m), 7.22 (2H. m), 6.93 (2H, d, 7=7.9Hz), 
6.89 (IH, t, 7=7.3Hz). 4.64 (2H, s), 4.29 (2H, t, 7=S.lHz) and 4.06 (2H, t, 
7=5.1Hz)ppm. 

20 FAB MS calcd for C24H20CI2N4O3 483.1 ^4H*), found 483.1. 

FAB HRMS exact mass calcd for C24H20CI2N4O3 483.0985 (MH+), found 483.0997. 

EXAMPLE 98 
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//-(3,5KlicMan)benzyl>8-hydroxy-5-{{3-(2-oxopyrroHdin-l-yI^ 
naphthyridine-7-carboxaimde 



S Example 86 replacing cyclopropylmethylamine with l-(3-aminopropyl)pyrrolidin-2- 



'HNMR(CD30D, 400MHz) 5 9.03 (IH, d, /=4.2Hz), 8.75 (IH, d, /= 8.4Hz), 7.78 
(IH. dd, 7=4.2 and 8.4H2), 7.37 (2H, d, 7=1.6Hz), 7.35 (IH, d, /=1.6Hz), 4.64 (2H, 
s), 3.64 (2H, t, 7=6.8Hz), 3.31 (4H, m), 2.35 (2H, t, 7=8.2Hz) and 1.98 (4H, m)ppm. 
10 FAB MS calcd for C23H23CI2NSO3 488.1 (MH^, found 488.1. 

FAB HRMS exact mass calcd for C23H23CI2N5O3 488.1251(MH+), found 488.1265. 

EXAMPLE99 

2-[benzyl(7-{ ((3 ,5-dichlorobenzyl)anuno]carbonyl } -8-hydroxy-l ,6-naphthyridin-5- 
15 yl)aniino]eihananiine 




The title compound was prepared using the procedure described in 



one. 
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The title compound was piepared as the ethanaminium trifluoroacetate 
salt using the procedure described in Example 86 replacing cyclopropylmethylamine 
with N-benzylethylenediamine. 

NMR (CD30D, 4OOMH2) 5 9.02 (IH, d, 7=4.4Hz), 8.51 (IH, d, /= 8.4Hz), 7.70 
5 (IH, dd, 7=4.4 and 8.4Hz), 7.38 (7H, m), 7.33 (IH, m), 4.64 (2H, s), 4.27 (2H, s), 
3.89 (2H, t, /=5.3Hz) and 3.33 (2H, m)ppm. 
FAB MS caicd for C25H23CI2N5O2 496.1 (MH*), found 496.1. 
FAB HRMS exact mass calcd for C25H23CI2N5O2 496.1302 (MH+), found 496^ 

10 EXAMPLE 100 

l-{3-[(7-{[(3,5-dichIorobenzyl)aniino]carbonyl}-8-hydroxy-l,6-naphthyridin-5-- 
yl)amino]pn}pyl } -4-methylpiperazine 

CH3 



N 




O OH 



The title compound was piepaied as the piperazinedium 
IS bis(trifluoroacetate) salt using the procedure described in Example 86 lepladQg 
cyclopropylmetfayiamine with l-(aminopropyl)-4-methylpiperazine. 
'H NMR (CD30D, 400MHz) 5 9.03 (IH, dd, /=1.S and 4.4Hz), 8.65 (IH, dd, 7=1.5 
and 8.4Hz), 7.73 (IH, dd, 7=4.4 and 8.4Hz), 7.37 (3H, s), 4.65 (2H, s), 3.72 (2H, t, 
7=6.4). 2.6-3.4 (lOH, br), 2.72 (3H, s) and 2.01 (2H, t, 7=7.3Hz^pm. 
20 FAB MS calcd for C24H28CI2N6O2 503.1 (MH*). found 503.1. 

FAB HRMS exact mass calcd for C24H28CI2N6O2 503.1724 (MH+), found 503.1721. 
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EXAMPLE 101 

1:1 mixture of l<7-{[(3,5KHchlQrobenzyl)aimno]caibonyl}-8-hydro 
naphthyridin-5-yl)-lH-iimdazx)[4,5-6]pyridine and 3-(7-{ [(3,5- 
dicMorobenzyl)aimno]ca]tK)nyl}-8-hydroxy-l,6-naphthyri 
5 2?]pyridine 




O OH 

The title compound was prepared as the imidazopyridin-l-ium 
trifluoroacetate salt using the procedure described in Example 58 replacing N- 
methylpiperazine with 3H-imidazo[4,S-&]pyridine. 
10 NMR (CD30D, 4OOMH2) 5 7.62-9.94 (7H, m), 7.35 (3H, m) and 4.64 (2H, d) 
ppm. 

FAB MS calcd for Czj^uCl^ifh 46S.0 (MET), found 465.0. 

EXAMPLE 102 

15 A^(3,5-dichloiX)benzyl)-8-hydroxy-5-{{4-(3-methyl-2-<>xoimidazolidin-l- 
yl)phenyI]amino}-l,6-iu^hthyridine-7-caiboxamide 




O OH 
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The title compound was prepared using the procedure described in 
Example 86 replacing cyclopropylmethylainine witfi l^(4-aminophenyl)-3- 
methylimidazoIidin-2-one. 

'HNMR(CD30D, 400MHz) 8 9.07 (IH, d, 7s=4.4Hz), 8.87 (IH. d, 7=8.4Hz). 7.80 
5 (IH, dd, J=4.4 and 8.4Hz), 7.53 (2H, di, 7=9.1Hz), 7.45 (2H, d, 9.1Hz), 7.38 (IH, d, 
/=1.8Hz). 735 (2H, d, J=1.8Hz), 4.59 i2H, s), 3.«4 (2H. m), 3.53 (2H, m) and 2.88 
(3H, s)ppm. 

FAB MS calcd for C26H22a2N603 537.1 (MH*), found 537.1. 

FAB HRMS exact mass calcd for CaeHba^eOs 537.1203 0^+), found 537.1210. 

10 

EXAMPLE 103 

A^(3,5Hiichlorobenzyl)-8-hydroxy-5-(l,4,6,7-tetrahydro-5//-pyrazolo[4,3-c]pyridin-5- 
yl)-l,6-naphthyridine-7-carboxamide 




O OH 



15 Hie title compound was prepared using the procedure described in 

Example 86 replacing cyclopropylmethylamine with 4,5,6,7-tetrahydro-lH- 
pyrazolo[4,3-c]pyridine. 

'H NMR (CD30D, 400MH2) 5 9.07 (IH, dd, 7=1.5 and 4.4Hz), 8.66 (IH, dd, /= 1.5 
and 8.4Hz). 7.80 (IH, dd, 7=4.4 and 8.4Hz), 7.51 (IH, s), 7.38 (2H, m), 7.35 (IH, 
20 m), 4.65 (2H, s), 4.50 (2H, s), 3.67 (2H, t, 7=5.6Hz) and 3.10 (2H, t, 7=5.6Hz)ppm. 
FAB MS calcd for C22H18CI2N6O2 469.1 (MH*), found 469.1. 
FAB HRMS exact mass calcd for C22H18G2N6O2 469.0941 (MH+), found 469.0967. 

EXAMPLE 104 

25 iVK3,5-dicUorobenzyl)-8-hydroxy-5K{{(2R)-5-oxopyrtoUdin-2-yllmeth^}amino)- 
l,6-nq>hdiyridine-7-carboxamide 
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O OH 



The title compound was prepared using the procedure described in 
Example 86 replacing cyclopiopylmethylamine with (S7{)-S-[(me1hylamino)methyl]- 
pynoUdin-2-one. 

5 NMR (CD30D, 400MH2) 5 9.06 (IH, dd, 7=1.5 and 4.4Hz), 8.82 (IH, dd, 7= 
1.5 and 8.4Hz), 7.80 (IH, dd, 7=4.4 and 8.4Hz), 7.37 (2H, m), 7.36 (IH, m), 4.66 
(2H, m), 4.06 (IH, m), 3.53 (2H, m), 3.28 (2a m), 3.09 (3H, s) and 2.32 (2H, m)ppm, 
FABMScalcdforCaiffciClzNsOs 474.1<Mttr),found474.l. 
FAB HRMS exact mass calcd for C22H2ia2Ns03 474. 1094 foimd 474.1 109. 

10 

EXAMPLE 105 

//-(3,5-dichlorobenzyl)-8-hydroxy-5-{K5-oxo-4,5-dihydro-lH-l,2,4-triazol-3- 
yl)methyl]aniino}-l,6-naphthyridine-7-carboxamide 




O OH 



15 The title compound was prepared using the procedure described in 

Example 86 replacing cyclc9ix>pylmeAylamine with 5-(aniinomethyl)-2,4-dihydro- 
3H-l,2,4-triazol-3-one. 
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NMR (CD30D, 400MHz) 5 9.02 (IH, dd, J=1.6 and 4.4Hz). 8.62 (IH, dd, 7= 
1.6 and 8.4Hz), 7.72 (IH, dd, 7=4.4 and 8.4Hz), 7.36 <2H, m), 7.34 (IH, m), 4.61 
(ZH,d,7=1.5Hz)ppm. 

FAB MS calcd for Ci9Hisa2N703 460.1 (MET*), found 460.0. 
5 FAB HRMS exact mass calcd for C19H1SCI2N7O3 460.0686(MH+), found 460.0692. 

EXAMPLE 106 

2-(7-{ [(3,5^1ichIorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyridin-5- 
yl)octahydropyrrolo(l,2-a]pyra2ine 



c9 

N 




10 O OH 

"Die title compound was prepared as the pyrrolopyrazin-S-ium 
trifluoroacetate salt using the procedure described in Exanq>le 86 replacing 
cyclopropylmethylamine with octahydropyrrolo[l,2-a]pyrazine. 
'HNMR(CD3OD,400MHz)5 9.10 (IH, dd, 7=1.5 and 4.4Hz), 8.64tlH.dd,7= 
15 1.5 and 8.6Hz), 7.81 (IH, dd, 7=4.4 and 8.6Hz), 7.37 (2H, m), 7.36 (IH, m), 4.65 
(2H. s), 3.10-4.17 (9H, m) and 2.30 (4H, m)ppm. 
FAB MS calcd for C23H23a2N502 472.1 (MH*), found 472.1. 
FAB HRMS exact mass calcd for C23H23a2N502 472.1302 (MH+), found 472.1311. 

20 EXAMPLE 107 

N-(3,5-<iichlorobenzyl>8-hydroxy-5-[4-(pyiimidin-2-^ylamino)pipMidin-l-yl]-l,6- 
naphthyridine-7-caiboxamide 
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O OH 



The title compound was prepared as the pyriniidin-2-aimnium 
trifluoroacetate salt using the procedure described in Example 86 replacing 
cyclopropyhnethylaimne with tert-butyl 4-(pyrimidin-2-ylamino)piperidine-l- 
5 carboxylate. 

*HNMR(CD3OD,400MHz)5 9.06 (IH, dd. /=1.5 and 4.4Hz), 8.64(lH, dd, J= 
1.5 and 8.4Hz), 8.39 (2H, d, J=5.0Hz). 7.78 (IH, dd, 7=4.4 and 8.4Hz), 7.38 (2H, 
m), 735 (IH, m). 6.75 (IH. t, 7=5.0Hz), 4.^5 (2H. s), 4.08 (IH, m). 3.73 (2H, d, 
7=13.5Hz), 3.16 (2H. m), 2.20 (2H, d, /=11.7Hz) and 1.96 (2H, m)ppin. 
10 FAB MS calcd for C25H23CI2N7O2 524.1 tMET), found 524.1. 

FAB HRMS exact mass calcd for C2sH23a^702 524.1363 (MH+). found524.1392; 

EXAMPLE 108 

2-{2-[(7-{ [(3,5-dichlorobenzyl)ainino]caTbonyl}-8-hydroxy-l,6-naphthyridin-5- ; 
15 yl)(methyl)amino]ethyl}pyridine 




O OH 
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The title compound was prepared as the pyridinium trifluoioacetate 
salt using the procedure described in Exanqile Sfrr^lacing N-mediylpiperazine with 
(N-methylaniinoiHX>pyl)pyridine. 

*HNMR(CD3OD,400MH2)8 9.02 (lH,dd, 7=1.5 and 4.4Hz), 8.45 (IH, dd, 7= 
5 1.5 and 8.6Hz), 8.22 (2H, d, 7=7.0Hz), 8.01 (IH, m), 7.70 (IH, dd, 7=4.4 and 8.6Hz), 
7.67 (IH, d, 7=7.0Hz), 7.38 (2H, m), 7.35 (IH, m), 4.66 (2H, s). 3.90 (2H, t, 
7=6.8Hz), 3.26 (2H, t, 7=6.8Hz) and 3.09 (3H, s) ppm. 
FAB MS calcd for C24HaiCl^s02 482.1 (MH*), found 482.1. 

10 EXAMPLE 109 

Ar-(3,5-dichlorobenzyl)-5-(dimethylamino)-8-hydroxy- 1 ,6-naphthyridine-7- 
caiboxamide 




O OH 



The title compound was obtained as a by-product using the procedure 
15 described in Example 58. 

*H NMR (CD30D, 400MHz) 8 9.04 (IH, d, 7=4.4Hz), 8.81 (IH, d, 7=8.4Hz), 7.81 
(IH, dd, 7=4.4 and 8.4Hz), 7.34 (2H, m), 7.30 (IH, m), 4.61 (2H, s) and 3.08 (6H, 
s)ppm. 

FAB MS calcd for C,8Hi6a2N402 391.1 (MH*), found 391.1. 

20 

EXAMPLE 110 

8-Hydn)xy-5-(3-morphoIin-4-yl-ptop-l-ynyl)-[l ,6]naphthyridine-7-caiboxyUc acid 
3,5-dichloro-benzylamide 
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O OH 



In a method similar to that of Example 81, the title compound was 
synthesized to give an orange solid. 

1h NMR (CDCI3, 400MHz) 5 09.28 (IH, d, 7= 4.21 Hz), 8.64 (IH, d, 7=8.61 Hz), 
5 8.42 (IH, s), 7.76 (IH, dd, /=4.21 and 8.61 Hz), 7.32 (IH, s), 7.30 (2H, s), 4.67 (2H, 
d, 7=6.41 Hz), 4.22 (2H, s), 4.05 (4H, m), and 3J3 <4H, m) ppm. 
FAB HRMS exact mass calcd for C23H20CI2N4O3 471,0985 OMH"^), found 471.0966. 

EXAMPLE 111 

10 N-(3,5-difluQrobenzyl)-8-hydroxy-5Kniethylsulfonyl)-l,6-naphthyridm 
caifooxamide 




O OH 

Into a round bottom flask fitted with a nitrogen inlet, condenser and a 
magnetic stining bar was placed 5-hromo-N-<3,5-difluorobenzyl)-8-hydroxy-l,6- 
15 naphtfayridine-7-caifooxamide (.1 g, .25 mmol), sodium medianesulfinate (.061 g, .6 
mmol) and 2 mL DMF. Hie mixture was heated to 100 '^C for 48 hours, after which 
time the reaction was cooled, poured into water and extracted with CH2CI2. The 
combined organic extracts were washed with brine, dried over Na2S04, filtered and 
the solvent removed in vacuo. The resulting crude product was purified by reverses 
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phase HPLC to obtain N-(3,5-difluorobenzyl)-^-hydroxy-5-(methylsulfonyl)-l,6- ; 
naphthyridine-T-carboxamide trifluoroacetate sdt as a yeUow crys^^ 

NMR (CDCI3, 400MHz) 8 9.34 (IH, d, J=8.7Hz); 9.29 (IH, d, J=4.1H2); 8.17 
(IH, m); 7.80 (IH, dd, /=4.2Hz, 8.8Hz); 6.92 (2H, d. 7=5.8Hz), 6.77 (IjEJ, t, 
5 /=8.8Hz);4.72(2H,d,/=6.5Hz);3.38<3H,s) 

FAB HRMS exact mass calcd for C17H13 F2 N3O4S 394.0668 CMDH+), found 

394.0675. 

EXAMPLE 112 

10 5-<:yano-N-(23-dimethoxybenzyl)-8-hydioxy-l,6-naphthyridine-7-<:arb^^ 




Step 1 : Preparation of methyl 8-hydroxy-5-iodo-l,6-naphthyridine-7-: 

carboxvlate : • • 

The iodide was synthesized in a manner sinular to that of Example 
IS 1 13, Step 1 except NIS was used instead of NBS and 2% of ttie solvent was DMF. 
iH NMR (CDCI3, 4OOMH2) 5 11.77 (IH, s), 9.17 (IH, d, /=4.4 Hz), 8.44-8.41 (IH, 
d, 7=8.6 Hz), 7.79-7.76 (IH, dd, J=4.3 and 8.5 Hz); and 4.12 (3H, s) ppm. 

Step 2 : Preparation of methyl 8-(benzoyloxy)-5-iodo-l,6-naphthyridine-7- 

20 carboxvlate , ] 

The synthesis of this compound was described in Example 79, Step L 

Step 3 : Preparation of methyl 8-(benzoyloxy)-5-cyano-l,6-naphthyridine-7- 

carboxvlate 

25 To a solution of methyl 8-(benzoyloxy)-5-iodo-l,6-naphthyridine-7- 

caiboxylate (750 mg, 1.727 mmol) in anhydrous DMF (10 ml) was added dicyanozinc 
(142 mg, 1.21 mmol) and tetrakis(triphenylphospine)palladium(0) (299 mg, 0.26 
mmol) and the solution was stirred at 85^C overnight Hie reaction was qumched 
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with water and extracted with chloroform three times. Th& combined organic extracts 
were dried over sodimn sulfate, filtered and concentrated. The residue was purified 
by flash chromatography (17-55% EtOAc/Hexanes gradient elution) to provide a 

white solid. 

5 iH NMR (CDCh, 400MHz) 8 9.27 (IH, d, 7=4.1 Hz), 8.74(1H, d, /=8.5 Hz), 8.32 
(2H, d, /=8.3 Hz), 7.88-7.85 (IH, dd, 7=4.2 and 8.6 Hz), 7.72 (IH. t, 7=7.5 Hz), 7:59 
(2H, t, 7=7.7 Hz), and 3.97(3H, s) ppm. 

Step 4 : Preparation of 5-cyano-N-(2,3-dimethoxybenzyl)-8-hydroxy-l,6- 

10 naphthyridine-7-carboxamide \ • . ■ 

To a solution of methyl 8-(benzoyloxy)-5-cyano^l ,6-naphthyridine-7- 

carboxylate (264 mg, 0.792 mmol) in anhydrous toluene (12 nil) was added 23- 
dimethoxybenzyl amine (132 mg, 0.79 nmiol) and the solution was stirred at reflux 
under argon overnight. The solvent was removed under reduced pressure to give a 
IS brown syrup which was subsequently taken up into etiier (10 ml). After stirring for 4 
hours the solids were colliected by vacuum filtration and dried ovemig^it on an . 
aberhalden to give an off white solid. 



1h NMR (CDCI3, 400MHz) 8 9.26 (IH, d, 7=2.8 Hz), 8.59-8.56 (IH, d, 7=8.5 Hz), 
8.39 (IH, b), 7.82-7.79 (IH, dd, 7=4.2 and 8.5 Hz), 7.07 (IH, t, 7=7.9 Hz), 6.98 (IH, 
20 d, 7=6.6 Hz), 6.93 (IH, d, 7=8.2 Hz), 4.72 (2H, d, 7=6.0 Hz), 3.97 (3H, s) and 
3.89(3H,s)ppm. 

ES HRMS exact mass calcd for C19H17N4O4 365.1245 (MH+), found 365.1229. 

EXAMPLE 113 

25 N-(3,5-dicMorobenzyl)-8-hydroxy-5-tWen-2-yl-l,6-naphthyridine-7-<:arb^^ 

CI /=\ 




O 



OH 



Stepl : 



Preparation of Methyl-5-hn)mo- 8-hydroxy-l,6-naphthyridine-7- 
caiboxvlate 
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To a solution of methyl 8-hydroxy-l,6-naphthyridine-7-caiboxylate 
ficom Example 1 Step 2 (5.0g, 24.49 mmol) in CH2CI2 (100 ml) at room te^^)eratuIe 

was added N-bromo succinimide (436g, 24.49 mmol). The reaction was stirred for 
Ihr. The solids were collected by filtration and dried in vacuo to afford the title 
5 compound as an off white solid. 

iH NMR (CDCI3, 400MHz) 5 11.80 (IH, s), 9.23 (IH, dd, 7=1.5 and 4.3H2), 8,60 
(IH, dd, 7=1.6 and 8.5Hz), 7.80 (IH, dd, 7=4.4 and 8.5H2), 4,12 <3H, s) ppm. 
FAB MS calcd for CioHyBr N2O2 283 (MH+), found 283. 

10 Step 2 : Preparation of Methyl 5-bromo-8-[(4-methoxybenzyl)oxy]-l,6- 

naphthyridine-7-carboxylate 

To a slurry of the phenol from Step 1 (0.195g, 0.69 mmol and cesium 
carbonate (2.47g, 0.76 mmol) in DMF (3.5 ml) was added 4 methoxybenzyl chloride 
(0.1 ml, 0.72 nunol) at room temperature and the reaction was then warmed to SOC 
15 and stirred at this temperature for 16hrs. The reaction mixture was quenched with sat 
aq. NH4C1 and poured into water and extracted into EtOAc and dried ^a2S04).The 

solvent was evaporated in vacuo and the residue was chromatographed ( Si02, 
gradient elution, 20-30% EtOAc in hexanes) to afford a solid, which was washed with 
hexanes and then diethyl ether and dried in vacuo to afford the title compound. 
20 FAB MS calcd for Ci7Hi5BrN204 403 (MH+), found 403. 

' Step 3 : Preparation of methyl 8-[(4-methoxybenzyl)oxy]-5-(2-thienyl>l,6- 

naphthYridine-7-carboxylate 

A solution of the bromide from Step 2 (94 mg, 0.24 nmiol), 2- 
25 thiophehe boronic acid (33 mg, 0.26 nmiol), potassium fluoride (44.8 mg, 0.78 mmol) 
and trit-butyl phosphine (4.8 mg, 0.02 nmiol) and Pd(dba)2 (6.8 mg, 0.02 nmiol) in 

THP (1.2 ml) was stirred at reflux for 3 hrs. The reaction was allowed to cool to n>om 
temp^ture and poured into water and extracted into CH2CI2 and dried (Na2S04). 
The solvent was evaporated in vacuo and the residue was chromatographed ( Si02, 
30 gradient elution, 20-30% EtOAc in hexanes) to afford the tiUe compound. 
FAB MS calcd for C21H18N2O4S 407 (MH+), found 407. 

Step 4 : Preparation of N-(3,5-dichlorobenzyl)-8-hydroxy-5-tiiien-2-yH,6- 
naphthvridine-7-carboxamide ^ 
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The title compound was prepared using the procedure described in 
Example iVStep 3 replacing methyl 8-hydroxy-l,6-naphtbyridine-7-caiboxylate with 
methyl 8-[(4-methoxybenzyl)oxy]-5-(2-thienyl)-l,6-naphthyridine-7-K:arb^^ 
from Step 3. 

5 1h NMR (CDCI3, 4(K)MHz) 5 13.09 (IH, s), 9.25 (IH, d, 7=4.2Hz), 8.80 (IH, d, 
J=8.8Hz), 8.47 (IH, t, 7=6.0 Hz), 7.71 (IH. dd. 7=8.7 and 4.3 Hz). 7.54 (IH, t, 
7=6.2Hz), 7.47 (IH, d, J=3.6Hz), 7.35-7.15 (4H, m), 4.68 (2H, d, 7=6.5 Hz) ppm. 
FAB MS calcd for C20H13N3O2 S 430 (MH+), found 430. 
FAB HRMS exact mass calc'd for C20H13N3O2 S 430.0179 (MH+), found 

10 430.0192. 

EXAMPLE 114 

8-hydroxy-5-phenylsulfanyl-[l,6]naphthyridine-7-caiboxylic acid 2- ; 
methylsulfanylbenzylamide 



15 




Step 1 : Preparation of 8-Hydroxy-5-hromo-[l ,i6]naphthyridine-7-caxboxylic 

add 2-methvlsulfany)benzYlamide ; 

To a 25 mL round bottomed flask with a stirring bar, reflux condenser 
and a nitrogen inlet was added 5-bromo-8-hydroxy-[l,6]naphthyridine-7-caiboxylic 

20 acid methyl ester (0.51 Ig, 1.81 mmol) dry toluene (12.5 mL) and 2- 

methylthiobenzylamine (0.346g, 2.26 mmol). This mixture was heated at reflux for 
24h. The mixture was cooled to ambient temperature and the toluene was removed in 
vacuo. The residue was triturated with a little Et20/hexane, collected on a frit and 
dried in vacuo to give 8-hydroxy-5-bromo-[l,6]naphthyridine-7<5aiboxylic add 2- 

25 methylsulfanylbenzylamide as a crystalline solid. 
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iH NMR (CDCls, 300MHz) 5 9.19 (IH, d, /=5Hz), 8.55 (IH, dd, 7=2,9Hz). 8.28 

(IH, br), 7.71 (IH, dd, /=5,9Hz), 741 (IH, d, /=7Hz), 748 (IH, s) 7 

7.18 (2H, m), 4.79 (2H, d, /=6Hz), 2.54 (3H,s). 

FAB MS calc'd for C,7Hi4BrN302S 404 (MH+), found 404. 

5 ; 

step 2 : Preparation of 8-hydroxy-5-phenylsulfanyl^[l,6]naphthyridine-7- 

carboxvlic acid 2'metfavlsulfanvlbenzvlainide 

To a 5 mL pyrex pressure vessel with a stirring bar was added 8- 
hydroxy-5-bromo-[l,6]naphthyridine-7-<;aiboxylic acid 2-methylsulfanylbenzylamide 

10 (0.22g, 0.54 nunol), thiophenol (0.181g, 1.63 mmol) and triethylamine (0.557 mL, 
4.00 nunol). The vessel was sealed under nitrogen and the stirted mixture heated in a 
135% oil bath for 24h. The cooled reaction mixture was concentrated in vacuo and 
the residue was chromato^aphed by reverse phase HPLC using watet/acetonitrile as 
eluant to give 8-hydroxy-5-phenylsuIfanyl-[l,6]naphthyridine-7-carboxy]ic acid 2- 

IS methylsulfanylbenzylamide as a solid 

iH NMR (CDCI3, 300MHz) 5 9.19 (IH, dd, 7=2, 5Hz), 8.59 (IH, dd, /=2,9Hz), 7.64 
(IH, dd, /=5, 9Hz), 7.56 (IH. br s), 7.51 (2H, dd, /=2, 6Hz), 7.35 (2H, m), 7.21 (5H, 
m), 4.57 (2H, d, /=6Hz), 2.46 (3H,s). 
FAB MS calc'd for C22H15CI2N3O2S 434 (MH+), found 434. 

20 FAB HRMS exact mass calc*d for CasHn^NsOaSa 434.0991 (MH+), found 434.0978. 

EXAMPLE 115 

N-(2,3-dimethoxybenzyl)-8-hydroxy-5-(methylsulfonyl)-l,6-naphthyridine-7- 
caiboxamide 



25 




Step 1 : Preparation of 5-Bromo-N-(2,3-dimethoxybenzyl)-8-hydroxy-l ,6- 
naphthyridine-7-carbny amide 
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Into a round bottom flask fittied with a gas inlet, condenser and a 
magnetic stirring bar was placed methyl 8-(benzoyloxy)-5-bromo-i ,6-naphthyridine- 
7-caifooxylate (.4 g, 1.03 nmiol), 2,3-dimethoxybenzylaniine (.432 g, .38 mL, 2.S8 
mmol) and 10 mL toluene. This mixture was refluxed for 18 hours, after which the 

5 reaction was cooled and the solvent removed in vacuo. The resulting residue was 
triturated with diethyl ether and filtered to yield 5-bn>mo-N-(2,3-dimethoxybenzyl)-8- 
hydroxy-l,6-naphthyridine-7-carboxamide as a light yellow solid 
*H NMR (CDCI3, 400MHz) 8 9.18 (IH, dd, 7=L6Hz, 4.2Hz); 8.53 (IH, dd, /=1.6Hz, 
8.5Hz); 8.26 (IH, m); 7.72 (m, dd, /=4.2Hz, 8.5Hz); 6.84 « 7.04 (3H;m^ 

10 d, /=6.2Hz); 3.97 (3H, s); 3.89 (3H, s). / 

Step 2 : Preparation of N-(2,3-dimethoxybenzyl)-8-hydroxy-5- 

fmethvlsulfonyl)-1.6-naphthYridine -7-r.arhmcaini de trifluoroacetate salt 
In an analogous manner to Example 111, S-bromo-N-(2,3- 
15 dimethoxybenzyl)-8-hydroxy-l,6-naphthyridine-7K:aii)oxamide (.1 g, .24 mmol) aiid 
sodium methanesulfinate (.057 g, .56 mmol) were reacted in 2 mL DMF to give N- 
(2,3-dimethoxybenzyl)-8-hydroxy-5-(methylsulfonyl)-l,6-naphthyridine-7- . 
carboxamide trifluoroacetate salt. 

NMR (CDCI3, 400MHz) 5D9.20 - 9.26 (2H, m); 8.35 (IH, m); 7,75 (IH, dd, 
20 /=4.2Hz, 8.7Hz); 7.06 (IH, t, 7=7.9Hz); 6.91 - 6.97 (2H, m)4.72 (IH, d, J=6.2Hz); 
3.97 (3H, s); 3.88 (3H, s); 3.45 (3H, s) 

FAB HRMS exact mass calcd for C19H19N3O6S 418.1067 (MH+), found 418.1061 

EXAMPLE 116 

25 N-(3,5-dichlorobenzyl)-8-hydroxy-5-[(2-hydroxyethyl)amino]-l,6"naphthyridin^^ 
carboxamide 
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The title compound was prepared using the procedure described in 
Example 93 replacing 2-pyridin-3-yIethananiine with 1,2-anunoethanoI. 
lHNMR(DMSO,400MH2)8 12.35 (lH,s),9^7(lH,t, 7=6.5 Hz), 9.04 <lH.dd. 
/=4.4 and 1.4 Hz), 8.75 (IH. d, 7=8.4 and 1.4Hz), 7.71 (IH, dd, 7=4.4 and 8.4Hz)i 
5 7.40-7. 10 (3H, m), 4.57 (2H, d, 7=6.5Hz) 4.00-3.00 (4H, m) ppm. 
FAB MS calcd for Ci8Hi6ei2N403 407 (MH+). found 407. 
FAB HRMS exact mass calc'd for C18H16CI2N4O3 407.0672 (MH+), found 
407.0674. 

10 EXAMPLE 117 

N-(3,5-dicMorobenzyl)-8-hydroxy-5-(propylanuno)-l,6-naphthyridine-7K»rfooxanude^ 




O OH 



The tide compound was prepared using the procedure described in 
Example 93 replacing 2-pyridin-3-ylethanamine with l-aminopropane. 
15 iH NMR (DMSO, 400MHz) 8 12.29 (IH, s). 9.21(1H, t, J=6.4 Hz), 9.03 (IH, dd, 
7=4.3 and 1.4 Hz), 8.75 (IH, d, 7=8.4 and 1.4Hz), 7.69 (IH, dd, 7=4.3 and 8.4Hz), 
7.40-7.10 (3H, m), 4.57 (2H, d, 7=6.4Hz) 3.52 (2H, m), 1.67 (IH, quin, 7=7.3 Hz), 
0.97 (3H, t, 7=7.4Hz) ppm. 

FAB MS calcd for C19H18CI2N4O2 405 (MH+), found 405. 
20 FAB HRMS exact mass calc'd for Ci9HigCl2N402 405.088 (MH+), found 405.088. 

EXAMPLE 118 

N-(3,5-dichlorobenzyl)-8-hydroxy-5-[(lH-imidazol-4-ylethyl)amino]-l,6- 
naphthyridine-7-carboxamide 
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CI 




NH 



O 



OH 



The tide confound was piepated using the proceduie described in 



Example 93 replacing 2-pyridin-3-ylethanamiiie with 2-(lH-iinidazol-4- 
yl)etbanainine. 

5 1h NMR (DMSO, 400MHz) 8 12.80 (IH, s), 9.29(1H, t, 7=6.4 Hz), 9.05 (IH, dd, 
7=4.3 and 1.3 Hz). 8.91 (IH, s), 8.75 (IH, d, 7=8.5 and 1.3Hz), 7.70 (IH, dd, 7=4.3 
and 8.5Hz), 7.52 (IH, s), 7.40-7.10 (3H, m), 4.60 (2H, d, 7=6.3Hz) 3.87(2H, m), 3.02 
(2H, 1,7=6.5 Hz) ppm. 

FAB MS calcd for C21H18CI2N6O2 457 (MH+), found 457. 
10 FAB HRMS exact mass calc'd for C21H18CI2N6O2 457.0941 (MH+), found 
457.0946. 

EXAMPLE 119 

N-(3,5-dichlorobaizyl)-8-hydroxy-S-[(3-phenylpK>p-l-yl)amino]-l,6-naphthyridine- 
15 7-caiboxamide 




O 



OH 
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The title compound was prepared using the procedure described in . 
Example 93 replacing 2-pyiidin-3-ylethanamine with 3-phenpropylamine. 
1hNMR(DMS0, 400MHz) 5 12.30 (lH,s), 9.18 (lH,t,J=6.5 Hz), 9.04 (lH,dd, 
7=4.3 and 1.3 Hz), 8.76 (IH, d, 7=8.4 and 1.5Hz), 7.71 (IH, dd. 7=4.3 and S.4Hz). 
5 7.60-7.10 (8H, m), 4.58 (2H, d, 7=6.5Hz) 3.61(2H, m), 2.72 (2H, t, 7=7.9 Hz): 1.95 
(2H,m) ppm. 

FAB MS calcd for C25H22CI2N4O2 481 (MH+), found 481, 

FAB HRMS exact mass calc'd for C25H22CI2N4O2 481.1193 CMH+), found 

481.1188. 

10 

EXAMPLE 120 

N-(3,5-dicWorobenzyl)-8-hydroxy-5-{(3-morpholin-4-ylpropyl)amino]-l,6- 
. n^hthyiidine-7-cart>oxamide 



0 




O OH 



15 Hie title compound was prepared using the procedure described in - 

Exanq)Ie 93 replacing 2-pyridin-3-ylethanamine wiA 3-morpholin-4-ylpropylamine. 
1h NMR (DMSO. 400MHz) 5 12.40 (IH, s). 9.58 (IH, m), 9.29 (IH, t, J=6.5Hz), 
9.06 (IH. dd, 7=4.3 and 1.5 Hz). 8.67 (IH, d, 7=8.4 and 1.5Hz). 7.74 (IH, dd, 7=4.3 
and 8.4Hz), 7.30-7.10 (3H, m), 4.58 (2H, d, 7=6.5Hz) 3.94 (2H, d, 7=12.8 Hz), 3.80- 

20 3.10 (8H,m), 3.00 (2H,m), 2.00 (2H,m) ppm. 

FAB MS calcd for C23H26a2N503 490 (MH^■), found 490. 

FAB HRMS exact mass calc'd for C23H26CI2N5O3 490.1407 (MH+), found 

490.1405. 
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EXAMPLE 121 

N-(3,5-dichlorobenzyl)-8-hydiDxy-5-[4-(pyridin-2-ylmethyl)piperazin-l-yl]-l^ 
n^hthyridine-7-caiboxamide 



Example 93 replacing 2-pyiidin-3-ylethanainine with l-(pyriclin-2- 
ylmethyl)piperazine. 

1h NMR (DMSO, 400MHz) 5 13.03 (IH, s), 9.41 (IH, t, /=6.5Hz). 9.14 (IH, dd, 
/=4.2 and 1.5 Hz), 8.71 (IH, d, 7=4.5 Hz), 8.56 (IH, d, 7=8.5 and 1.5Hz), 7.97 (IH, 
10 t, 7=8.1Hz), 7.78 (IH, dd, 7=4.2 and 8.4Hz), 7.57 (IH, d, 7=7.8 Hz). 7.55-7.40 (4H, 
m), 4.80-4.40 (4H, m) 3.64 (4H, m), 3.51 (4H, m) ppm. 
FAB MS calcd for C26H24CI2N6O2 523 (MH+). found 523. 
FAB HRMS exact mass calc'd for C26H24CI2N6O2 523.1407 (MH+), found 
523.1545. 



N-(3,5-dichloiobeiizyl)-8-hydroxy-5-[(2-morpholin-4-yl-2-pyridin-3-ylediyl)amino]- 
1 ,6-naphthyiidine-7-caiboxamide 



CI 




The title conqiound was prepared using the procedure described in 



EXAMPLE 122 
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10 




The title compound was prepared using the procedure described in 
Exaiiq)le 93 replacing 2-pyridin-3-ylethana]mne with 2-morpholin-4-yl-2-pyridin-3- 
ylethylamine. 

iH NKfli (DMSO, 400MH2) 8 12.40 (IH, s), 9.14 (IH, m), 9.05 (IH, d, 7=4.0 Hz), 
8.68 (IH, s), 8.60-8.50 (2H, m), 8.00 tlH, m), 7.72 (IH. dd. 7=4.2 and 8.4Hz), 7.55- 
7.40 (4H, m), 4.63 (IH, dd. 7=15.4 and 6.8 Hz), 4.53 (IH, dd, 7=15.4 and 5.7 Hz), 
4.00-3.00 (8H, m) ppm. 

FAB MS calcd for C27H26CI2N6O3 553 (MH+), found 553. 

FAB HRMS exact mass calc'd for C27H26CI2N6O3 553.1516<MH+), found 

553.1545. 



EXAMPLE 123 

N-(2,3-dimethoxybenzyl)-5-{[4-(dimethylamino)phenyl]thio}-8-hydroxy-l,6- 
15 naphthyiidine-7-carboxamide 
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Into a piessure reactor was idaced5-bn)mo-N-(2,3-diinethoxybenzyl)- 
8-hydroxy-l,6-naphthyridine-7-<;ai*oxamide (.1 g, .24 mmol), 4-(dimethylaimno)- 
benzenethiol (.147 g, .96 mmol) and triethylamine (.363 g, .5 mL, 3.59 mmol). Hie 
vessel was purged with nitrogra gas, sealed and heated to 135 for 18 hours, after 

5 which time it was cooled and the exc^s triethylamine removed in vacuo. The tesidue 
was partitioned between EtOAc/water and extracted. The combined organic extracts 
were washed with brine, dried over Na2S04, filtered and the solvent removed. The 
resulting glass was triturated with diethyl ether and filtered to yield N-(2,3- 
dimethoxybenzyl)-5- { [4-(dimethylamino)phenyl]thio } -8-hydroxy- 1 ,6-naphthyridine- 

10 7-carboxamide as a solid. 

^HNMR (CDCI3, 400MHz) 809.16 (IH, dd, /=1.6Hz, 4.3Hz); 8.61 (IH, dd, 
/=1.5Hz, 8.4Hz); 7.80 (IH, m); 7.63 (IH, dd. /=4.3H2, 8.4H2); 7.40 (2H, d, J=8.9 
Hz); 7.02 (IH, t, J=8.0Hz); 6.87 (IH, d, /=7.1Hz); 6.77 (IH, d, J=7.7Hz); 6.63 (2H, 
d, 7=8.9Hz); 4.56 (2H, d, /=6.3Hz); 3.88 (3H, s); 3.80 (3H, s); 2.89 (6H, s) 

15 FAB MS calcd for C26H26N4O4S 491 (MH+), found 491. 

EXAMPLE 124 

8-hydioxy-6-methyl-[l,6]naphthyridine-7-caifooxylic acid 3,5-dichloro-benzylamide 




O OH 



20 Step 1 : Preparation of 2-bromo-6-methvl-pvridin-3-ol f 124A) 

To a solution of 5-hydroxy-2-methyl pyridine (20 g, 183.2 mmol) in 
dry pyridine (350 mL) was added a solution of bromine (10.3 mL, 201.5 mmol) in dry 
pyridine (100 mL) dropwise. After 1.5h, the reaction mixture was filtered and the 
filtrate was concentrated under vacuum. The residue was treated with water (160 mL) 

25 and filtered. The resultant pale solid was washed with water (300 mL) and air dried. 
The crude product was recrystallized in EtOH (200mL) to give the title compound as 
a solid. 

Step 2 : Preparation of 2rbromo-3-methoxV"6-methyl-pvridine 
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A mixture of 124A (19.9 g, 106 nunol), potassium carbonate (29.3 g, 
212 mmol) and iodometfaahe (9.9 mL, 159 mmol) in acetone (300 mL) was refluxed 
overnight The reaction mixture was filtered through Celite and the filtrate was 
concentrated. The residue was purified with flush chromatography (hexanes/ethyl 
S acetate) to furnish 124B as a solid. 

Step 3 : Preparation of 2-bromo-3'methoxv-6-methyl-pvridine N-oxide (124C) 

A mixture of 124B (14.8 g, 73.6 mmol) and urea hydrogen peroxide 

(14.5 g, 154.6 mmol) in dichloromethane (300 mL) was cooled to 0*^C. 
10 Trifluoroacetic anhydride (20.7 mL, 147.2 mmol) was added slowly and the reaction 

mixture was allowed to warm to room temperature overnight. The reaction mixture 

was re-cooled to O^C and saturated aqueous sodium thiosulf ate solution was added. 

After stirring for 30 mdn, the reaction mixture was acidified with IN HCl to pH 1, 

extracted with dichloromethane. The organic phase was concentrated and the residue 
15 was purified with a short silica gel pad ( eluted with 5% MeOH in chlorofQrm)to give 

crude product The crude product was recrystallized (hexanes/dichloromethane) to 

furnish 124C as a solid. 

Step 4 : Preparation of 2-broma-3-methoxy-6-methyl-4^nitro-pyridine N-oxide 

20 (124D) • 

A solution of 124C (7.0 g, 32.4 nmiol) in concentrate H2SO4 (9.5 mL) 
was added to a solution of concentrate H2SO4 (9.5 mL) and fiaming HNO3 (13 mL) 
and the mixture was heated at 60°C for 30 min. After cooling to room temperature, 
the reaction mixture was added to iced 6M solution of NaOH (150 mL) and 
25 neutralized to pH 6 with IN NaOH solution. The reaction mixture was extracted with 
dichloromethane (4x100 mL). The combined organic phases were dried over Na2S04, 
filtered and concentrated to give 124D as a solid. 

Step 5 : Preparation of 2-bromo-3-methoxy-6-methyl-pyridin-4-ylamine 

30 (124E) 

A mixture of 124D (0.75 g, 2.9 mmol), iron (0.48 g, 8.6 mmol) and 
ammonium chloride (0.46 g, 8.6 nmiol) in EtOH/HaO (10 mL/3 mL) was refluxed 
(bath temperature 90®C) for 4 h. After cooling to room temperature, the reaction 
mixture was diluted with water, extracted with dichloromethane three times. The 
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combined organic phases weie dried over Na2S04, filtered and concentrated to give 
124EasaoiL 

Step 6 : Preparation of 2-bronio-3-niethoxy-6-niethyHl,6]naphthyridine 

5 a24F) ■ ■ 

To a mixture of 124E (1.97 g, 9.0 mmol) and sodium iodide (0.27 g, 
1.8 mmol) in 70% H2SO4 (30 mL) at llO^^C under nitrogen was added acrolein (1.1 
mL, 13.6 nmiol) via syringe pump (1 mL/h). The reaction was stirred for another 30 
min at 110*^C after complete addition. After cooling to room temperatine, the reaction 
10 mixture was diluted with ice water (50 mL) then added to an aqueous solution (500 
mL) of NaaCOa (60 g) slowly. This mixture was extracted with chloroform (3x200 
mL). The combined organic phases were dried over Na2S04, filte^ and 
concentrated. The residue was purified by flush chromatography (hexanes/ettiyl 
acetate) to give 124F as a solid. 

15 

Step 7 : Preparation of 8-methoxy-6-methyl-[l»6]naphthyridine-7-carboxylic 

acid methvl ester f 124G) ■ 

A glass lined steel bomb was charge with 124F (1.0 g, 3.95 mmol), 

l,3-bis(diphenylphosphino)propane (0.33 g, 0.8 namol), sodium acetate (0:35 g, 4.35 
20 mmol) and MeOH (30 mL). The mixture was purged with nitrogen for 10 min. 

Palladium acetate (0.19 g, 0.84 mmol) was then added. The vessel was sealed, purged 

with carbon monoxide (3x 100 psi) then pressurized with carbon monoxide to 300 psi. 

The bomb was then heated at 100°C overnight. The pressure was relieved and the 

reaction mixture was filtered through Celite and the filtrate was concentrated. Tbs 
25 resultant residue was purified by flush chromatography (hexanes/ethyl acetate) to give 

124G as a solid. 

Step 8 : Pteparation of 8-hydroxy-6-methyl-[l,6]naphthyridine-7-carboxylic 

acid S.S-dichloro-benzvlamide (124H) 

30 A mixture of 124G (150 mg, 0.64 mmol), 3,5-dichlorobenzylamine 

(153 mg, 0.87 mmol) and aluminum chloride (27 mg, 0.20 nmiol) in toluene X8 mL) 
was refluxed for 4 h under nitrogen. After cooUng to room temperature, the reaction 
mixture was treated with aqueous saturated NaHCOs solution and 
ethylenediaminetetraacetic acid (1 g, 3.4 mmol) to pH 7. The mixture was extracted 
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with chloroform four times. The combined organic phases were dried over Na^04 
and concentrated. The lesidue was puxified by preparative reverse*phase HPLC to 
givel24H. 

NMR (400 MHz, DMSO) 8 13.2 (s, IH), 9.73 (t, IH), 9.15<d4 IH), 8.64 (dd, . 
IH), 7.83 (dd. IH), 7.52 (s, IH), 7,44<s, 2H), 4.57 (d, 2H), 2.S5 (s, 3H). 

EXAMPLE 125 

8-hydroxy-6-methyl-[l,6]naphthyridine-7-carboxylic acid 4-fluoro-benzylamide (125) 

CH3 




10 Li a manner similar to that for the compound 124H in iBxanq>le .124, 

Stsp 8, substituting 3,5-dichlorobenzylamine with 4-fluoiobenzylamine in Step 8, 8- 
hydroxy-6-methyl-[l,6]naphthyridine-7-carboxylic acid the 4-fluoro-benzyIamide 
(125) was prepared. 

^H NMR (400 MHz, CD3OD) 5 9.10 (d, IH), 8.72 (d, IH), 7.84 (dd, IH), 7.43 (dd, 
15 2H), 7.06 (t,2H). 4.64 (s,2H), 2.88 (s,3H). 

EXAMPLE 126 

5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6-naphthyridine-7-carboxamide 

Br 

Fn 




20 A slurry of theester from example 113 step 1 X0.50g, 0.177 nmiol) and 

4-fluorobenzylaniine (0.243g, 1.94 mmol) in toluene (2 mL) were heated at reflux for 
20 hrs. Upon cooling to room temperature, the resulting solids were collected by 
filtration and washed v^th methanol (3ml) and then with diethyl ether (5ml) to afford 
the tide compound as a white solid. 
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1h NMR (CDCI3, 400MHz) 5 920 (IH, d, /=4.3 Hz), 8.56 (IH, d, 7=8.4Hz), 8.17 
(IH, m), 7.74 (IH, dd, 7=8.4 and 4.3 Hz), 7.39 (2H, m), 7.07 (2H, t. /=8.6Hz). 4.67 
(2H,d,J=6.2H2)ppm. 

FAB MS calcd for BrCi6HiiN302F 376 (MH+), found 376. 

5 

EXAMPLE 127 

l-(7-{[(4-fluorobenzyl)ammo]cart)onyl}-8-hydroxy-l,6-naphthyridin-5-yl)-4- 
methylpipoazine 

CH3 



N 




O OH 



10 To a solution of 5-bronio-N-(4-fluorobenzyl)-8-hydroxy-l,6- 

naphthyridine-7-carboxamide firom example 126 (45mg, 0.120 nunol), N- 
methylpiperazine (79.8ul, 0.72 mmol) in DMPU (0.50ml) was heated at 135C for 18 
hrs. The resulting mixture was treated with TFA (100 ul) and purified by preparative 
HPLC (Gilson Semi Preparative HPLC System and a YMC Combiprep Pro Column 

15 (50x20mm i.d, C18, S-5 um, 120A) eluting with 5-95% acetonitrile/water (0.1%) at 
15ml/min) to afford the piperazin-4-ium trifluoroacetate salt of the tide compound 
after lyophillization. 

'H NMR (d6 DMSO, 400MHz) 5 13.1 (IH, s), 9.33 (IH, t, J=6.4Hz), 9.1 1 (IH, d, 
J=4.2Hz), 8.51(1H, d, /=8.4Hz), 7.76 (IH, dd, /=4.2 and 8.4Hz), 7.43 (2H, m), 7.17 
20 (2H, t, 7=8.9Hz), 4.57 (2H, d, /=6.4Hz) and 3.80-3.10 (IIH, m) 
FAB MS calcd for C21H22FN5O2 396 (MH*). found 396. 

FAB HRMS exact mass calcd for C2iH22l^502 396.1831 (MH+), found 396.1846. 

EXAMPLE 128 

25 l-<7-{ [(4-fluorobenzyl)amino]caibonyl } -84iydroxy-l ,6-naphthyridin-5-yl)piperazine 
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The title compound was prepared as the piperazin-4-ium 
trifluoroacetate salt using the procedure described in example 127 replacing N- 
methylpiperazine with piperazine. 

NMR (d6 DMSO, 400MHz) 8 9.36 (IH, t, /=6.4Hz), 9.13 (IH, dd, 7=1.6 and 
4.2Hz). 8.51(1H, dd, 7=8.4 and 1.6Hz), 7.76 (IH. dd, /=4.2 and 8.4H2). 7.42 (2H, 
m), 7.18 (2H, t, /=8.9Hz), 4.57(2H, d, /=6.4Hz) and 3.60-3.10 (8H, m). 
FABMScalcdforC2oH2oFN502 382 O^HT), found 382. 

FAB HRMS exact mass calcd for C21H22PN5O2 382.1674 (MH+), found 382.1687. 

EXAMPLE 129 
Benzyl 8-Hydroxyquinoline-7-cait)Oxamide 




A mixture of 8-hydroxyquinoline-7-caiboxylic acid (0.50 g, 2.64 
15 mmol), benzylamine (0.34 g, 3.17 mmol), 1-hydroxybenzotriazole (0.45 g, 2.91 

mmol), l-(3-dimethylaniinopropyl)-3-ethylcarbodiimide hydrochloride (0.56 g, 2.91 
mmol), and triethylamine (1.6 mL, 11.6 mmol) in DMF (15 mL) was heated at 80 °C 
overnight. The reaction mixture was concentrated under vacuum. The residue was 
dissolved in methanol and subjected to HPLC purification on C-18 stationary phase 
20 eluted with watet/acetonitrilerTFA mobile phase. Collection and lyophilization of 
appropriate firactions provide the title compound as yellow solid 

NMR (400 MHz. CDCI3) 5 9.01 (dd, IH), 8.32 (dd, IH), 8.23 (br s, IH), 8.06 <d, 
IH), 7.69 (dd, IH), 7.45 - 7.25 (m), 4.70 (d, 2H). 
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EXAMPLE 130 
l-Methyl-3-phenylpropyl 8-hydroxyquinoline-7-carix)xamide 




CH3 O OH 



5 A mixture of 8-hydroxyquinoline-7-carboxylic acid (0.50 g, 2.64 

mmol), l-methy-3-phenylpropylainine (0.39 g, 2.64 mmol), 1-hydroxybenzotriazole 
(0.45 g, 2.91 mmol), l-(3-dimethyIaminopn)pyl)-3-«thylcarbodiimide hydrochloride 
(0.50 g, 2.64 mmol), and triethylamine (1.3 mL, 9.25 mmol) in DMF (15 mL) was 
stirred at room temp overnight' The reaction mixture was concentrated under 

10 vacuum. The residue was dissolved in DMSO and subjected to HPLC purification on 
C-18 stationary phase eluted with watet/acetonitrile/TFA mobile phase. Collection 
and lyophilization of appropriate firactions provide the title compound as yellow solid. 

NMR (400 MHz, DMSO-d6) 8 9.01 (br s, IH), 8.88 (br s, IH), 8.62 (br d, IH), 
8.17 (d, IH), 7.84 (br s, IH), 7.69 (dd, IH), 7.57 (d, IH), 7.29 - 7.17 (m, 5H), 4.14 

15 (m, IH), 2.66 (br s, 2 H), 1,94 (br m, IH), 1.85 (br m, IH), 1.25 (d, 3H). 

EXAMPLE 131 
2-Phenylcyclopropyl 8-hydroxyquinoline-7-carboxamide 




20 The title compound was prepared using a i»ocedure similar to that 

described in Example 127, except that l-amino-2-phenyIcyclopropane was substituted 
for l-methy-3-phenylpropylamine. 

^H NMR (400 MHz, DMSO-de) 5 9.35 (br s, IH), 9.01 (br s, IH), 8.62 (br s, IH), 
8.17 (br d, IH), 7.84 (br s, IH), 7.59 (dd, IH), 7.32 - 7.18 (m, 5H), 3.14 (m, IH), 2.22 
25 (m, 1 H), 1.47 (br m, IH), 1.34 (br m, IH). 
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EXAMPLE 132 
1-Indanyl 8-hydroxyquinoline-7-caiboxainide 




The title compound was prepared using a procedure similar to that 
5 described in Buunple 127, except that 1-aminoindane was substituted for i-methy-3- 
phenylpropylamine. 

'H NMR (400 MHz, DMSO-de) 6 9.35 (br s, IH), 9.01 (br s, IH), 8.62 (br s, IH), 
8.17 (br d, IH), 7.82 (br s, IH), 7.59 (dd, IH), 7.33 - 7.20 <m, 4H), 5.67 (m, IH), 3.05 
(m. IH), 2.95 (m, IH), 2.50 (m, IH), 2.05 (m. 1 H). 
10 EXAMPLE 133 

N-[(2E)-3-Phenyl-2-propenyl] 8-hydroxyquinoline-7-caiboxamide 




O OH 



The title compound was piepaied using a procedure similar to that . 
described in Example 127, except that (2£)-3-phenylT2-propenylamine was 
15 substituted for l-methy-3-phenyIpropylamine. 

'H NMR (400 MHz, DMSO-de) 8 9.18 (br s, IH), 8.95 (d, IH), 8.42 (d, IH), 8.05 (d, 
IH), 7.70 (m, IH), 7,46 (m, 3H), 7.33 (m, 2H), 7.24 (m, 2H), 6.62 (d, IH), 6.41 (m, 
lH),4.19(dd,2H). 

20 EXAMPLE 134 

Benzyl 5-chloro-8-hydroxyquinoIine-7-carboxaniide 
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A mixtuie of 5<Moro-8-hydroxyquinoline-7-carboxylic add (0.50 g,. 
2.24 mmol), benzylamine (0.29 g, 2.68 mmol), l-hydroxy-7-azabenzotriazoIe (0.36 g, 
2,68 mmol), l-(3-dimethylammopropyl)-3-ethylcaibodi^ hydrochloride (0.51 g, 

5 2.68 mmol), and trieihylamine (0.62 mL, 4.47 mmol) in DMF (IS mL) was stilted at 
room temperature overnight. Hie reaction mixture was concentrated imder vacuum. 
The residue was dissolved in DMSO and subjected to HPLC purification on C-18 
stationary phase eluted with water/acetonitrile/TFA mobile phase. Collection and 
lyophilization of appropriate fractions provide the title compound as yellow solid. 

10 NMR (400 MHz, DMS0-d6) 5 9.40 (br s, IH), 9.03 (br s, IH), 8.54 (dd, IH), 8.22 
(s, IH), 7.84 (dd, IH), 7.40 - 7.28 (m), 4.60 (d, 2H). 

EXAMPLE 135 

5-[[2-(I>imethylamino)-2-K>xoethyl](methyl)amino]-N-(4-fluon)benzyl)-8-hy&^ 
IS l,6-naphthyridine-7-carboxamide 




Into a 10 mL pressure vessel equipped with a magnetic stir bar was 
placed 0.1 g (.266 mmol) 5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6-naphthyridine- 
20 7-caiboxamide (see Example 126), 0.03 1 g (.27 mmol) N JJ-dimethyl-2- 

(methylamino)acetamide, .726 mL (.8 mmol) NJN-diisopropylethylamine and 5 mL 
DMF. The vessel was sealed and heated on an oil bath to 135*^C for 18 hrs., after 
which the mixture was cooled and the solvent removed in vacuo. The residue was 
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purified by levetse phase HPLC on a Ci8 column using acetonitrile/water as fluent to 

giveS-[[2r(dimethylainmo>2-«xoethyl](niethyl)aiiiino]-N-(4-fluorobenz}^^ 

hydioxy-l,6-naphthyridine-7-caiboxainide. 

*H NMR (300 MHz, CDQa) 6 9.22 (dd, J = 1.4Hz, J = 4.4Hz. IH); 8.57 (dd, J = 
5 1.4Hz,J = 8.6Hz,lH);8.37(t,J = 4.5Hz,lH);7.65(dd,J = 4.4Hz,Js8.5Hz,lH); 
7.41 (d, J = S^SHz, IH); 7.40 (d, J = 8.3Hz, IH); 7.06 (t. J = 8.5Hz, 2H); 4.65 (d, J = 
6.1Hz, 2H); 4.08 (s, 2H); 3.15 (s, 3H); 2.99 (s,3H); 2.80 (s, 3H) 
HRMS calc for C21H22FN5O3 (M+l): calc, 412.1766; foimd, 412.1779 

10 EXAMPLE 136 

N-l-(7-{{(4-FIuorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyri<to-5-yl)-N^^ 
JM-2-,N-2-trimethylethanediaimde 

Me 




O OH 



Stepl : 7-{ [(4-Fluorobenzyl)aiDino]caibonyl }-5-[[metiioxy(oxo)acetyl]- 
fmethvnami no1-1.6-naphtfayridin-8-vl methyl oxalate 
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Into a SO mL flask fitted with a gas inlet and magnetic stir bar was 
placed 03 g (.92 mmol) N-(4-fluorobenzyl)-8-hydix)xy-5-(meA^^ 
naphthyridine-7-caiboxamide, 0.961 mL (S.Sl mmol) N^-diisopropytethylanoine and 
20 mL CH2CI2. The mixture was cooled to -78^C and to it was added 0.338 miL <3.68 
5 mmol) methyl chlorooxoacetate dropwise in 1 mL CH2CI2. Tht reaction was then 
allowed to warm to ambient temperature and stirring was continued for 18 hrs, after 
which time the solvent was removed and the crude mixture was carried on without 
purification. 

10 Step 2 : N-l-(7-{[(4-Fluorobenzyl)amino]carbonyl}-8-hydroxy-i,6- 
naphthyridin-5-yl)-N-l-,N-2-,N-2-trimethylethanediamide 
hydrochloride • [ 

Into a SO mL flask fitted with a gas inlet and magnetic stir bar was 
IS placed the crude reaction mixtuie fi?om Step 1 and 20 mL methanol. The mixture was 
cooled to O^C with an ice bath and dimethylamine gas was bubbled into the leaction 
until saturated. The ice bath was removed and stirring was continued for an additional 
hour, after which time the solvent was removed in vacuo to give crude product which 
was purified by reverse phase HPLC on a C18 column using acetonitrile/water as 
20 eluent. The purified material was dissolved in 20 mL EtOAc, cooled 

to O^C and HCl gas bubbled through the solution briefly. The solvent was then 
removed in vacuo to give the title compound as a tan solid. 

NMR (400 MHz. DMSO. 135^C) 5 9.16 (d, J = 4.3 Hz, IH), 8.86 (s, IH), 836<s, 
IH), 7.81 (dd, J = 4.3 Hz, 8.7 Hz, 1H),7.43 (t, J = S.9 Hz, 2H), 7.11 (t, J = 7.11 Hz, 
25 2H), 4.61 (d. J = 6.7 Hz, 2H), 3.39 (s, 3H), 2.97 (s, 3H), 2.51 (s, 3H). 
HRMS calc for C21H20FN5O4 (M+1): calc, 426.1572; found, 426.1570. 

EKAMPLE 137 

A^(4-Huorobenzyl)-5-(2,6-dioxohexahydropyriraidin-4-yl)-8-hydroxy- 
30 [l,6]napthyridine-7-carboxamide 
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O OH 



Step 1 : Methyl (2E)-3-(7-{ [(4-fluorobenzyl)ainino]caibonyl }-8-hydroxy[1 ,6]- 



[l,6]naphthyridine-7-carboxainide (2.00 g, 5.32 mmol), methyl acrylate (3.90 mL, 
21.50 mmol), palladium acetate (0.60 g, 2.66 mmol), tri-o4olylphosphine (1.62 g, 

10 5.32 mmol), triethylamine (2.96 mL, 21.5 mmol) in DMF (75 mL) was purged with 
nitrogen and heated with stining at 100 ""C in a sealed tube for 18 hours. A second 
portion of palladium acetate (0.60 g, 2.66 mmol) was added, and reaction mixture was 
heated at the same temperature for 24 more hours. The resultant product mixture was 
filtered through a pad of Celite. The filtrate was concentrated under vacuum and the 

15 residue was triturated widi diethyl ether. The resulting yellow solid was filtered, and 
recrystallized from absolute ethanol <S00 mL) to provide the title propenoate. 

NMR (400 MHz, CDOs) 5 9.21 (dd, / = 4.2, L9 Hz, IH), 8.63 (dd, J = 8.7, 1.4 
Hz, IH), 8.41 (br t, / = 6.0, IH), 8.31 (d, / = 15.3 Hz, IH), 7.71 (dd, 7= 8.6, 4.1 Hz, 
IH), 7.40 (dd, 7 = 9.3, 5.4 Hz, 2H), 7.08 (t, 7 = 8.6 Hz, 2H), 7.01 (d, 7 = 15.3 Hz, IH), 

20 4.72 (d, 7 = 6.4 Hz, IH), 3.87 (s, 3H). 



naphthvridin-5-vl)"2-propenoate 




Me 
I 



A mixture of 5-bromo-N-(4-fluorobenzyl)-8-hydroxy- 
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Step 2 : N-(4-Huoiobenzyl)-5-<2,6-4ioxohexahydropyrimidin-4-^ 

f 1 ,61napth vridme-7-carboxamide 

To stirred, molten urea <50 g) heated in an oil bath at 165 under an 
atmosphere of nitrogen, propenoate from^tep 1 (1.20 g, 3.1S mmol) was added. The 

S resultant mixture was stirred at the sanie temperature for 2.S hours. The product 
mixture was dissolved in water and the solution was acidified to pH 5-6. The 
resultant precipitate was filtered, dissolved in DMSO, and subjected to HPLC 
purification on C-18 stationary phase elated with water^acetonitrile/TFA mobile 
phase. Collection and lyophilization of appropriate fractions provided the title 

10 compound as yellow solid. 

*H NMR (400 MHz, --5: 1 CDCI3 -DMSO-d^) 5 13.35 (s, IH), 9. 19 (br d, IH), 8.68 - 
8.59 (m, 2H), 8.14 (br s, IH), 7.71 (dd, / = 8.6, 4.2 Hz, IH), 7.42 (dd, /= 8.4, 5.5 Hz, 
2H), 7.06 (t, /= 8.6 Hz, 2H), 5.36 (br d, IH), 4.65 (br s, 2H), 3.03 (br s, ffl), 2.59 (br 
s,lH). 

15 ESMSM+1=410 

llie enantiomers were separated by column chromatography on 
ChiralPak AD 50X5 eluted with a gradient of 80% 0.1% DEA in hexane, 10% 
ethanol, and 10% methanol to 50% 0.1% DEA in hexane, 25% ethanol, and 25% 
20 methanol at 70 miymin over 60. Collection and concentration of appropriate 
. fractions provided each of the enantiomers with >93% ee. The faster eluting 
enantiomers exhibited a •+0.077'' rotation at 1 mg/mL in MeOH observed at 578 ran 
and 25 ^C. The slower eluting enantiomers exhibited a -0.069** rotation under the 
same conditions. 

25 

EXAMPLE 138 

5-(l,3-Dimethyl-2,6-dioxohexahydro-4-pyrimidinyl)-N<4-fluoroben^^ 
hydroxy[l,6]-naphtbyridine-7-carix>xamide 
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Me 
I 




O OH 



The title compound was prepared using a prOcedute similar to that 
described in Example 137, except that 1,3-dimethyIurea was substituted for urea, and 
the reaction mixture was heated in on oil bath at 16S °C for 18 hours. 

5 NMR (400 MHz, CDCI3) 8 13.32 (s, IH), 9.23 (br dd. J = 2.8, 1.5 Hz, IH), 8.30 
(br dd, J = 7.2, 1 .6 Hz, IH), 8.1 1 (br t, IH), 7.71 (dd, J = 8.6, 4.2 Hz, IH), 7.42 j(dd. / 
= 8.4, 5.5 Hz, 2H), 7.07 (t, J = 8.6 Hz, 2H), 5.19 (br d, /= 6.6 Hz, IH), 4.73 (dd, /= 
14.5, 6.7 Hz, IH), 4.56 (dd, 7 = 14.6, 5.7 Hz, IH), 3.37 (dd, / = 16.3, 7.0 Hz, IH). 
3.01 (s, 3H), 2.97 (d, J = 16.3 Hz, IH), 2.90 (s, 3H). 

10 ESMSM+1=438 

The enantiomers were separated by column chromatography on 
ChiralPak AD 50X5 eluted with 50% 0.1% DEA in hexane and 50% ethanol at 7 
mlVniiin. Collection and concentration of appropriate fractions provided each of the 
enantiomers with >93% ee. The faster elutmg enantiomers exhibited a -f6.037^ 

15 rotation at 1 mg/mL in MeOH observed at 578 ran and 25 °C. The slower eluting 
enantiomers exhibited a -0.035^ rotation under the same conditions. 

EXAMPLES 139 &140 
5-(l-Methyl-2,6-dioxohexahydro-4-pyrimidinyl)-NK4-fluorobenzyl)-8-hydrox 
20 naphthyridine-7-carboxamide 

5-(3-Methyl-2,6-dioxohexahydro-4-pyrimidinyl)-N-(4-fluorobenzyl)-8-hydroxy 
naphthyridine-7-carboxamide 
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Me 

I 




O OH 139 O OH 140 

The title compounds were prepared lising a procedure similar to that . 
described in Example 137, except that mediyluiea was substituted for urea, and the 
S reaction mixture was heated in on oil bath at .165 °C for 18 houis. The two 
regioisomers were sq>arated by HPLC. . 

139: NMR (400 MHz, DMSO-de) 5 13.33 (s, IH), 9.19 (br d, /= 2.8Hz, IH). 9.00 
(brt, 6.6 Hz, IH), 8.82 (brd, /= 8.6 Hz, IH), 8.42 (br s, IH), 7.71 (dd, 7= 8.6, 4.4 
Hz, IH), 7.42 (dd, /= 7.3, 5.5 Hz, 2H), 7.20 (t, /= 9.2 Hz, 2H), 5.50 (br m, IH). 4.66 
10 (dd, 7 = 14.8, 6.8 Hz, IH), 4.57 (dd. / = 14.8, 6.4 Hz, IH), 3.18 (dd, /= 16.1, 6.4 Hz, 
IH), 3.03 (dd, /= 16.1, 5.7 Hz, IH), 2.90 (s, 3H). 
ESMSM+1=424 

140: 'H NMR (400 MHz, CDClj) 5 13.4 (brs, IH), 9.27 (dd, J = 4.2, 1.8 Hz, IH), 
8.35 (dd, J = 8.6, 1.5 Hz. IH), 8.13 (br t, IH), 7.75 (dd, / = 8;6, 4.2 Hz, IH), 7.52 (br 
15 s. IH), 7.41 (dd, J = 8.6, 5.3 Hz, 2H), 7.20 (t, / = 8.6 Hz, 2H). 5.28 (dd, J = 6.9. 1.7 
Hz, lH),4.66(dd,/= 14.8, 6.8 Hz, 1H),4.63 (d,/=6.4Hz, IH), 3.34(dd,7= 16.5, 
7.0 Hz, IH), 3.00 (s, 3H), 3.03 (brd, J= 16.5 Hz, IH). 
ESMSM+1=424 

20 EXAMPLE 141 

JV-(4-Pluorobenzyl)-8-hydroxy-5-(5-oxo-l ,4-thiazepan-7-yl)[l ,6]naphthyridine-7- 
caiboxamide 
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0 OH 

A mixtuie of methyl (2£)-3-C7-{ [(4-fluoiobenzyl)amino]caibonyl}-8- 
hydioxy[l,6]-n^hthyiidin-S-yl)-2-propenoatB (Example 137, Step 1) (1.22 g, 3.20 
mmol) and cysteamine (4.0 g) in DMP (15 mL) was heated in an oU bath at 80 °C 

5 under an atmosphere of nitrogen with stilling for 18 hoars. The product mixtuie was 
treated with water and the mixture was acidified to pH 2. The resultant precipitate 
was filtered, dissolved in DMSO, and subjected to HPLC purification on C-18 
stationary phase eluted with water/acetonitrile/TFA mobile phase. Collection and 
lyophilization of appropriate fractions provided the tide compound as yellow solid. 

10 'H NMR (400 MHz, DMSO-d^) 5 13.35 (s, IH), 9.65 (t, J = 6.5 Hz. IH), 9.15 (dd, J = 
4.2, 1.5 Hz, IH), 8.77 (dd, 7= 8.4, 1.3 Hz, IH), 7.93 (br t, /= 4.2 Hz, IH), 7.81 (dd, J 
= 8.6, 4.2 Hz, IH), 7.43 (dd, /= 8.6, 5.7 Hz, 2H), 7.18 (t, /= 9.0 Hz, 2H), 4.67 (dd, / 
= 8.1, 6.2 Hz, IH). 4.58 (m, 2H), 3.79 (dd, /= 15.8, 6.2 Hz, IH), 3.49 (br m, 2H), 
3.37 (dd, / = 15.8, 8.2 Hz, IH), 2.84 (br m, 2H). 

15 . ESMSM+1=427 

EXAMPLE 142 

iV-.(4-Fluorobenzyl)-8-hydroxy-5-(l-oxido-5-oxo-l,4-thiazepan-7-yl)- 
[1 ,6]n^hthyridine-7-caifooxamide 



H 




20 



O 



OH 
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To a cold (0 ^^C) solution of iH4-fluorobenzyl)-8-hydroxy-5-(5HDXO- 
l,4-thiazepan-7-yl)[l,6]naphthyridine--7-carboxaimde (Example 141)X0.22 g, 0.52 
nimol) in DMF (25 mL), a solution of 3-cMoropeibenzoic a^^ 
(0.57 mmol, 0.129 g/mL) was added and stirred at room temperature for 2 hours. The 

5 product mixture was treated with DMSO(lmL), diethyl ether (200 mL)»^^^ 
in an ice bath. The resultant precipitate was filtered, dissolved in DMSO, and 
subjected to HPLC purification on C- 18 stationary phase eluted with 
water/acetonitrile/TFA mobile phase. Collection and lyophilization of appropriate 
fractions provided the title compound. 

10 NMR (400 MHz, DMSO-d^) 6 13.38 (s, IH), 9.94 (t, / = 6.0 Hz, 0.25 H), 9.58 <t, / 
= 6.0 Hz, 0.75 H), 9.18 (br s, IH), 8.78 (br d, J = 8.4 Hz, 0.75 H), 8.74 (br d, / = 9.0 
Hz, 0.25 H), 8.30 (br s, 0.25 H), 8.18 (br s. 0.75 H), 7.85 (dd, / = 8.4. 4.2 Hz, IH), 
7,41 (m, 2H), 7.19 (m. 2H). 4.84 (dd, 7 = 8.8, 4.9 Hz, 0.75H), 4.59 (d, /= 6.0 Hz ■ . 
2H). 4.43 (dd, /= 13.9, 4.9 Hz, 0.25H), 4.03-2.93 (m, 6H). 

15 ESMSM+1=443 

EXAMPLE 143 

iN^(4-Huorobenzyl)-8-hydroxy-5K14-dioxido-5-oxo-l,4-ttiiazepan-7-yl)il,6]- 
naphthyiidine-7-carboxamide 




20 O OH 

To a cold (0 °C) solution of iV-(4-fluorobenzyl)-8-hydroxy-5-{5-oxo- 
l,4-thiazepan-7-yl)[l,6]naphthyridine-7-carboxamide (Example 141) (0.22 g, 0.52 
nomol) in DMP (25 mL), a solution of 3-chloroperbenzoic acid in dichloromethane 
(1.14 nmiol, 0.129 g/mL) was added and stirred at room temperature overnight. The 

25 product mixture was treated with DMSO (0.5 mL), diethyl ether (200 mL), and cooled 
in an ice bath. The resultant precipitate was filtered, dissolved in DMSO, and 
subjected to HPLC purification on C-18 stationary phase eluted with 
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water/acetonitrileATFA mobile phase. Collection and lyophilization of appropriate 
fractions provided the title^mpound. 

NMR (400 MHz, DMSO-dg) 6 13.37 (s, IH), 9.71 (t, 7 = 6.2 Hz, IH), 9.17 Xbr d, 
IH). 8.82 (d, J = 7.5 Hz, IH), 8.42 (br s, IH). 7.84 <dd, / = 8.4, 4.2 Hz, IH), 7.41 (dd, 
5 J = 8.6, 5.9 Hz, 2H), 7.18 (t, J = 9.0 Hz, 2H), 5.85 (dd, 7 = 7.3, 5.1 Hz, IH), 4.66 <dd, 
/ = 15.6, 7.0 Hz, IH), 4.56 (dd, / = 15.6, 5.9 Hz, IH), 3.95-3.49 <m, 6H). 
ESMSM+1=459 

EXAMPLE 144 

10 Ar-(4-Fluorobenzyl)-5-{[2-(dimethylan3ino)-2-<)Xoethyl]sulfanyl}-8-hy^ 
[l,6]napthyridine-7-carboxamide 




O OH 



Step 1 : [(7-{[(4--Ruorobenzyl)amino]caibonyl}-8-hydroxy[l,6]naphthyridin- 
15 5"Vl)sulfanvllacetic acid 




O OH 



A mixture of 5-bromo-N-(4-fluoiobenzyl)-8-hydroxy- 
[l,6]naphthyridine-7-caiboxamide(0.40 g, 1.05 mmol), mercaptoacetic acid (0.11 
20 mL, 1.60 mmol), triethylamine (0.59 mL, 4.2 mmol) in diglyme (2.5 mL) was heated 
with stirring at 130 ''C under an atmosphm of nitrogen for 18 hours. Hie product 
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mixture was treated with 1 M aq HCl at 0 ^C. The resulting yellow solid was filtered, 
washed with diethyl ether to provide the title acid. 



dimethylamine hydrochloride (56 mg, 0.69 imnol), l-hydroxy-7-azabenzotriazole (62 
mg, 0.46 mmol), l-(3-dimethylaimnopropyl)-3-ethylcarbodiimide hydrochloride (106 
mg, 0.55 mmol), and diisopropylethylamine (0.2 mL, 0.46 mmol) in DMF (2.3 mL) 

10 was stirred at room temperature overnight. The product mixture was treated with 1 M 
aq HCl at 0 °C. The resulting yellow solid was filtered, washed with diethyl ether. 
The solid was dissolved in DMSO and subjected to HPLC purification on C-18 
stationary phase eluted with water/acetonitiile/TFA mobile phase. Collection and 
lyophilization of appropriate fi:actions provide the title compound as yellow solid. 

15 NMR (400 MHz, CDCI3) 6 13.13 (s. IH). 9.71 (br t, IH), 9.16 (dd, 7= 4.3, 1.8 Hz, 



IH). 8.35 (dd, /= 8.2, 1.5 Hz. IH), 7.61 <dd, 8.2, 4.3 Hz, IH), 7.47 (dd, /= 8.4. 
5.5 Hz, 2H), 7.03 (t, 7= 8.6 Hz, 2H), 4.69 (d, /= 6.4 Hz, 2H), 3.97 (s, 2H), 3.13 (s, 
3H),2.84(s,3H). 
ESMSM+1=415 



Step 2 : 



iV-(4-Huorobenzyl)-5-{[2-(dimethylamino)-2<)xoethyl]sulfanyl}-8- 
hvdroxv*ri.61napthvridine-7'Carhoxamide 



5 



A mixture of the carboxylic acid ftom Step 1 (0.18 g, 0.46 mmol). 



20 



EXAMPLE 145 



iV-(4-Fluorobenzyl)-5-[2-(dimethylamino)-2-oxoethoxy]-8-hydroxy- 




/ 




o 




o 



OH 



25 



Stepl 



Methyl 8-(benzoyloxy)-5-[2-(dimethylainino)-2-oxoethoxy][l,6]- 
naphthyridine-7-carboxylate . 
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Me 

/ 




To a cold (0 °C) suspension of methyl 8-(benzoyloxy)-5-oxo-5,6- 
(iihydro[l,6]-naphthyridine-7^aiboxylate (3.24 g, 10 mmol), 2-hydroxy-Ar^- 
5 dimethylacetamide (1.13 g, 11 nunol), and tiiphenylphosphine (5.24 g, 20 mmol) in 
THF (100 mL), diethyl azodicarboxylate (3.1 mL, 19.6 mmol) was added over a 
period of 3 minutes. The resultant mixture was stirred at room temperature for two 
days. The product mixture was treated with 1 M aq HQ and extracted with 
methylene chloride. The organic extract was dried over anhydrous sodium sulfate, 
10 filtered and concentrated under vacuum, llie residual oil was subject to column 

chromatography on silica gel eluting with 1-2% methanol in ethyl acetate. Collection 
and concentration of the appropriate fractions provided the slower eluting o-alkylated 
isomer as white solid. 

NMR (400 MHz, CDCU) 5 9.09 (dd, J = 4.2, 1.7 Hz, 2H), 8.74 (dd, J = 8.3, 6.1 
15 Hz, 2H), 8.32 (br d, / = 7.1 Hz, 2H), 7.69 - 7.53 (m, 4H), 5.30 <s, 2H), 3.83 (s, 3H), 
3.19 (s,3H), 3.04 (s,3H). 

Step 2 : iV'-(4-Huorobenzyl)-5-[2-(dimethylamino)-2-oxoethoxy]-8-hydroxy- 

n .61napthvridine-7-carboxamide 

20 A mixture of methyl ester from Stq) 1 (0.28 g, 0.68 mmol) and 4- 

fluorobenzylamine (0.16 mL, 1.43 mmol) in toluene (5 mL) was heated in an oil bath 
at 1 10 ovemight The resultant precipitate was filto^ed, washed with diethyl ether, 
and dried under vacuum. The solid was dissolved in DMSO and subjected to HPLC 
purification on C-18 stationary phase eluted with watet/acetonitrile/TFA mobile 
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phase. Collection and lyophilization of {^propriate fnutions provided the title 
compound as yellow solid. 

'H NMR (400 MHz, CDCI3) 8 12.66 (s, IH), 9.17 (dd, J - 4.3, 1.5 Hz, IH), 8.54 (dd, 
/= 8.2, 1.8 Hz, IH), 8.33 (br t, /= 5.8 Hz. IH) 7.62 (dd, J = 8.6, 4.6 Hz, IH), 7.42 
(dd, / = 8.8, 5.5 Hz, 2H), 7.03 (t. / - 8.9 Hz, 2H). 4.97 (s, 2H), 4.64 (d, / = 6.1 Hz, 
2H). 3.00 (s, 3H), 2.78 (s, 3H). 
ESMSM+1 = 399 



EXAMPLE 146 

10 7V-(4-Fluorobenzyl)-5-{ [2-(dimethylamino>-2K)xoethyl](methylsulfonyl)aimno}-8- 
hydroxy-[l,6]n^thyiidine-7-caiboxaimde 




15 



Step 1 : JV,7V-dijnethyl-2H[(methylsulfonyl)an)ino]acetaimde 

Me 

I 



Me" 



To a cold (0 ""O solution of 2-aimno-iV,A^dimethylacetamide (1.62 g, 
10 mmol) and triethylamine (3.4 mL, 25 mmol) in dichloromethane (50 mL), 
methanesulfonyl chloride (0.85 mL, 11 mmol) was added over a period of 5 minutes. 
20 The resultant mixture was stirred at room tenqyierature for ovemig|it The product 
mixture was diluted with dichloromefliane and washed with sat. aq. sodium 
bicaibonate. The organic extract was dried over anhydrous magnesium sulfate, 
filt^ed and concentrated under vacuum to provide the title acetamide as white solid. 



-276. 



wo 02/30930 



PCT/USOl/31456 



Step 2 : NK4-Huorobenzyl)5-{C2-(dimethylaimno)-2-oxoethyU^^ 
sulfonynaminol-8-hydroxv*fL6taapthvridiiie-7-cai^ 
A mixture of 5-bK)mo-N-(4"fluorobeiizyl)-8-hydroxy- 
[l,6]naphthyridine-7-carboxamide (0.57 g, 1,5 mmol), //,iV-dimethyl-2- 

5 [(methylsidfonyl)aimno]acetaimde from Stqp 1 (0.25 g, 1.38 mmol) and copper 00 
oxide (0. 10 g, 0.70 mmol) in pyridine (5 mL) was heated in an oil bath at 1 15 °C 
overnight The resultant mixture was concentrated under vacuum. To the residue, 
chloroform (200 mL) and a saturated aqueous solution of ethylenediamine tetraacetic 
acid, disodium salt (75 mL) was added. The mixture was stirred vigorously at room 

10 temp for 2 hours in the presence of air, and filtered through a pad of Celite. The 
organic extract was separated, dried over anhydrous magnesium sulfate, filtered and 
concentrated under vacuum. The residue was dissolved in DMSO and subjected to : 
HPXX:: purification on C-18 stationary phase eluted with water/acetonitrile/TFA . 
mobile phase. Collection and lyophilization of appropriate fractions provided the titie 

15 compound as white solid. 

*H NMR (400 MHz, CDCI3) 8 13.30 (br s, IH), 9.18 (dd, / = 4.2, 1.5 Hz, IH), 8.90 
(dd, J= 8.6, 1.7 Hz. IH), 8.06 (brt,/ = 6.4Hz, IH) 7.62<dd, J= 8.5, 4.4Hz, IH), 
7.38 (dd, J = 8.8, 5.5 Hz, 2H), 7.06 (t, / = 8.7 Hz, 2H), 4.68 (d, / = 6.1 Hz, 2H), 4.66 
(s, 2H), 3.17 (s, 3H), 2.97 (s, 3H), 2.82 (s, 3H). 

20 ESMSM+1=476 

EXAMPLE 147 

iV-(4-Huorobeiizyl)-5-[3-(dbiethylamino)-3-oxopropyl]-8-hydroxy- 
[1 ,6]napthyridine-7-<:arboxamide 

Me 

/ 




O OH 
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Step 1 : Methyl 3-(7-{[(4-fIuoroben2yl)aimno]carbonyl}-8-hy<to 

naphthvridin-S-vnpropanoate [ . 

Me 




O OH 



5 Methyl (2£)-3-(7-{ [(4-fluorobenzyl)amino]carbonyl }-8-hydroxy{l ,6]- 

naphthyridm-5-yl)-2-propenoate (Example 137, Step 1) (0.40 g, 1.05 nunol) was 
added to molten hydroxyurea (3.2 g) heated in an oil bath at 135 - 140 ^^C under an 
atmosphere of nitrogen. The mixture was heated with stirring for 0.5 hours. The 
product mixture was dissolved in water and the solution was acidified to pH 2. Hie 

.0 resultant precipitate was filtered, dissolved in DMSO» and subjected to HP^^ 
purification on C-18 stationary phase eluted with water/acetonitrile/TFA mobile 
phase. Collection and lyophilization of appropriate fractions provided the title methyl 
ester. 

NMR (400 MHz, DMS0-d6) 5 13.3 (br s, IH), 9.27 (br t, / = 6.1, IH). 9.16 (dd, J 
15 = 4.2, 1.5 Hz, IH), 8.72 (dd, J = 8.5, 1.5 Hz, IH), 7.83 (dd, /= 8.5, 4.0 Hz, IH), 7.44 
(dd, J = 8.6, 5.7 Hz, 2H), 7.19 (t, J = 8.9 Hz, 2H), 4.60 (d, 7 = 6.4 Hz, 2H), 3.51 (s, 
3H), 3.48 (t, 7= 7.1 Hz, 2H). 3.01 (t, J= 7.1 Hz, 2H). 
ESMSM+1 = 383 

20 Step 2 : iV<4-Huorobenzyl)-5"[3-(dimethylaniino)-3-oxopropyl]-8-hydroxy- 

n .61napthvridine"7-caifaoxamide 

A mixture of metiiyl ester fiiom Step 1 (89 xng, 0.23 mmol) and 
aqueous NaOH (IM, 1.6 mL) in a mixture of methanol (5 mL) and THF (1 mL) was 
stirred at room temperature overnight. The resultant mixture was acidified to pH 2 
25 and concentrated under vacuum. The residue was treated with a mixture of 

dimethylamine hydrochloride (28 mg, 0.34 mmol), l-hydroxy-7-azabenzotriazoIe (35 
n^, 0.26 mmol), l-(3KJinaethylaminopropyl)-3-ethylcarbodiimide hydrochloride (49 
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mg, 0.26 mmol), and diisopropylethylamine (0.1 1 mL, 0.60 mmol) in DMF (4 mL) 
and stirred at room temperature overnight. The product mixture was concentrated. 
Hie residue was partitioned between dichloromethane and aq HCl. The organic 
extract was isolated, dried over anhydrous magnesium sulfate, filtered and 

S concentrated under vacuum. The residue was dissolved in DMSO and subjected to 
HPLC purification on C-18 stationary phase eluted with water/acetonitrile/TFA 
mobile phase. Collection and lyophilization of appropriate fractions provided the title 
compound as white solid. 

NMR (400 MHz, DMSO-da) 5 13.3 (br s, IH), 9.45 (br t, / = 6.2, IH), 9.16 (br s, 

10 IH), 8.75 (d, 7 = 8.3 Hz, IH), 7.83 (dd, 7= 8.3, 4.1 Hz, IH), 7.43 (dd, 7= 8.6, 5.7 Hz, 
2H), 7.19 (t,7= 8.8 Hz, 2H), 4.58 (d, 7 = 6.0 Hz, 2H), 3.40 (t, 7= 7.1 Hz, 2H), 2.97 
. (s, 3H), 2.94 (t, 7= 7.1 Hz, 2H), 2.75 (s, 3H). 
ESMSM+1=397 

15 EXAMFLE148 

JVK4-Huorobenzyl)-5-[(l£)-3<dimethylamino>-3-oxo-l-pro^^ 
[l,6]napthyridine-7-caiboxamide 



25 




20 Hie title compound was prepared using a procedure similar to that 

described in Example 147, Step 2, except that methyl (2£)-3-(7-i [(4- 
fluoiobenzyl)anaino]caibonyl}-8-hydroxy[l,6]-naphthyridm-5-yl)-.2-propenoate 
(Example 137, Step 1) was substituted for methyl 3-<7-{ [(4- 
fluorobenzyl)amino]caibonyl}-8-hydroxy[l,6]-naphthyridin-5-yl)propanoate. 



^H NMR (400 MHz, DMSO^) 5 13.8 (br s, IH), 9.88 (br t, 7 = 6.4, IH), 9.18 (dd, 7 
= 4.0, 1.5 Hz, IH), 8,92 (dd, 7= 8.8, 1.3 Hz, IH), 8.17 (d, 7= 14.8 Hz, IH), 7.93 (d, 7 
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= 14.8 Hz, IH), 7.85 (dd, 7 = 8.6. 4.0 Hz, IH), 7.45 (dd, / = 8.6, 5.7 Hz, 2H), 7.19 (t, 
/= 9.0 Hz, 2H), 4.64 (d, /= 6.4 Hz, 2H), 3.23 (s, 3H). 2.99 (s, 3H). 
ESMSM+1 = 395 

5 EXAMPLE 149 

iV-(4-Fluorobenzyl)-5-[2-(3-<>xo-l-piperazmyl)e%l]-8-hydioxy-[l,6]napthyridin^^ 
caiboxamide 



H 
N 




O OH 



10 A mixture of 5-bromo-N-(4-fluorobeM;yl)-8-hydroxy- 

[l,6]naphthyridine-7-ca]:boxamide (0.40 g, 1.06 mmol), tri-n-butylvinyl tin (0.62 mL, 
2.13 mmol), bis (triphenylphosphine)paIladiuin(II) chloride<0.15 g, 0.21 mmol), 2- 
piperazinone (0. 12 g, 1 . 17 mmol) in dioxane (10 mL) was purged with nitrogen and 
heated with stining at 100 °C in a sealed tube for 24 hours. The resultant product 

IS mixture was filteied through a pad of Celite. The filtrate was concoitrated under 

vacuum. Hie residue was dissolved in DMSO, and subjected to HPLC purification on 
C-18 stationary phase eluted with water/acetonitrile/TPA mobile phase. Collection 
and lyophilization of appropriate fractions provided the title compound as yellow 
solid. 

20 NMR (400 MHz, DMSO-de) 5 13.52 ts, IH), 9.59 <br t, / = 6.8, IH), 9.20 (dd, 7 = 
4.0, 1.3 Hz, IH), 8.75 (dd, /= 8.6, 1.5 Hz, IH), 8.44 (br s, IH), 7.90<dd, 7 = 8.4, 4.2 
Hz, IH), 7.43 (dd, 7 = 8.6. 5.7 Hz, 2H), 7.19 (t, 7 = 9.0 Hz, 2H), 4.62 (d, 7 = 5.7 Hz, 
2H),4.4-3.4(m). 
ESMSM-fl = 424 

25 

EXAMPLE 150 
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iV-(4-Huorobenzyl)-5-[2-(2^>xo-l-iimdazoUdinyl)ethyl]-8-^^ 
[l,6]napthyridine-7-carboxamide 




O OH 



5 Steal: fert-Butyl-2-{[2-(7-{[(4-fluorobenzyl)ainino]caitonyl}^^^ 
hvdroxvri,61-naDhtfavridin-5-y1)ftthYl1aminn}fithYlnat^^^ 




O OH 



A mixture of 5-biomo-N-(4-fluorobeiizyl)-8-hydioxy- 
10 [1 ,6]naphthyridine-7-carboxainide (2,00 g, 5.33 mmol), tri-n-butylvinyl tin (3. 12 mL, 
10.70 mmol), bis (triphenylphosphine)palladium(II) chloride (0.75 g, 1.10 mmol), N- 
Boc-ethylenediamine (4.23 g, 26.6 nmiol) in dioxane (50 mL) was purged with 
nitrogen and heated with stirring at 100 °C in a sealed tube overnight. The resultant 
product mixture was filtered through a pad of Celite. The filtrate was concentrated 
15 under vacuum. The residue was dissolved in DMSO, and subjected to HPLC 
purification on C-18 stationary phase eluted with water/acetonitiile/rPA mobile 
phase. Collection and lyophilization of apprc^riate fractions provided the title N*Boc 
amino napthyridine. 
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Step 2 : N-(4-fluorobenzyl>5"{2-[(2-aininoethyl)ainino]ethyl}-8-^^ ,6]- 
naphthyridine-7-cari)oxaiiiide 




10 



The solution of the above N-Boc amino napthyridine (0.5 g, 1.03 
nunol) in dichloromethane (10 mL) was treated with trifluoroacetic acid (0.5 mL) and 
stined at room temperature for 4 hours. The resultant mixture was concratrated under 
vacuum. Hie residue was dissolved in DMSO, and subjected to HPLC purification on 
C-18 stationary phase eluted with water/acetonitrile/TPA mobile phase. Collection 
and lyophilizadon of appropriate fractions provided the title diamine. 



15 



20 



25 



Step 3 : iV-(4-Huorobenzyl>5-[2<2K)XO-l-imidazoUdinyl)ethyl]-8-hydroxy- 

rL61napthvridine-7-carboxamide 

A mixture of the diamine from Step 2 (200 mg, 0.52 mmol), 1,1 - 

cariwnyldiimidazole (100 mg, 0.62 mmol), and diisopropylethylamineXO.l mL) in 

DMSO (2 mL) was stirred at room temperature overnight. The resultant mixture was 

subjected to HPLC purification on C-18 stationary phase eluted with 

. water/acetonitrile/TFA mobile phase. Collection and lyophilization of appropriate 

fractions provided the title cqnipoimd as white solid. 

NMR (400 MHz, DMSOnle) 5 13.4 (br s, IH), 9.93 (t. J = 6.4, IH), 9.15 (hr d, 7 = 

4.2 Hz, IH), 8.71 (br d, 7 = 8.6 Hz, IH), 7.83 (ddd, / = 8.6, 4.2, 1.1 Hz, IH), 7.45 (dd. 

/= 7.9, 5.7 Hz, 2H). 7.19 (td, J= 8.9. 1.1 Hz, 2H), 4.55 (d, J= 6.4 Hz, 2H), 3.70<t, J 

= 6.2 Hz, 2H), 3.42-3.37 (m, 4H), 3.15 (t, /= 8.4 Hz, 2H). 

ESMSM+1=410 

EXAMPLE 151 
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^V-(4-HuoK)benzyl)-5-[2-(2K)xo-l-pip«^nyl)ethyl]-8-hydro 
carboxamide 



H 




O OH 



5 Step 1 : J\K4-fluoK)beiizyl)-5-{2-{(2-aininc«thyl)(chloro 

hvdroxvri ,61naphthvridine-7-cart>oxamide 




O OH 



A mixture of te/t-ButyI-2-{[2-(7-{{(4-fluorobenzyl)amino]cailK)nyl}- 
10 8-hydroxy[l,6]-naphthyridin-S-yl)ethyl]amino}ethylcaibamate OBxample ISO, Stqp 1) 
(0.10 g, 0.21 mmol), isopn)pylethylamine<0.11 mL, 0.62 mmol), andchloroacetyl 
chloride (18 fiL, 0*23 mmol) in dioxane (10 mL) was stirred at room temp^Bture for 1 
hour. The resultant loixture was concentrated under vacuum. Hie residue was 
dissolved in dichlorometfaane (5 mL) and treated with trifluoroacetic add (0.5 mL) 
IS and stirred at room temperature ovemi^t The resultant mixture was concentrated 
under vacuum and used in the following step without finther purification. 
ESMSM+1 = 406 
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Step 2 : iV-(4-Huorobenzyl)-5-[2-(2"OXo-l-pipera2inyl)ethyl]-8-hydroxy 

n .61napthvridine'7K;aifaoxamide ^ 

A mixture of the crude chloroamine £rom Step 1 (95 mg, 0.21 mmol) 

S and diisopropylethylamine (0.5 mL, 2.87 mmol) in dic^ 

stined at room temperature for two hours. The lesultant mixture was concentrated 
under vacuum. The residue was dissolved in DMSO and subjected to HPLC 
purification on C~18 stationary phase eluted with water/acetonitrile/TFA mobile 
phase. Collection and lyophilization of appropriate fractions provided the title 

10 compound as yellow solid. 

NMR (400 MHz, DMSO-d6) 6 13.4 (br s, IH), 9.65 (br t, IH), 9. 16 <br d, / = 4.2 
Hz, IH), 9.16 (br s, IH), 8.70 (br dd, J = 7.2, 1.5 Hz, IH), 7.85 (dd, J = 8.4, 4.2 Hz, 
IH), 7.44 (dd, /= 8.5, 6.3 Hz, 2H), 7.19 (t, /= 9.aHz, 2H), 4.59 (d, /= 6.3 Hz, 2H), 
3.99 (t, / = 6.6 Hz, 2H), 3.64 (br s, 2H), 3.48 (t, J = 6.6 Hz, 2H), 3.31 (br t, 2H). 

15 ESMSM+1=423 

EXAMPLE 152 

5-(l,lKlioxido-l,2-tfuazinan-2-yl)-iVK4-fluorol^^ 
7-carfooxamide 




20 . 

To a mixture of 1,4 butanesultam ( prepared as in White et al, J.Org 
Chenu 1987, 52: 2162) (1.00 g, 7.40 mmol), 5-bromo-N-(4-fluorobenzyl)-8-hydroxy- 
l,6-naphthyridine-7-carboxamide (3.06 g, 8.14 mmol), and CU2O (1.06 g, 7.40 mmol) 
25 under an atmosphere of argon was added pyridine (50 mL), and the su^nsion was 
stirred at reflux for 16 hr. The reaction was allowed to cool to room temperature and 
filtered to remove the soUds. Hie solids were washed with chloroform (500mL). Hie 
resulting filtrate was evaporated to dryness and the residue was dissolved in 
chloroform (IL) and vigorously stined with a slurry of EDTA (4.0 g) in water (ISO 
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mL). After a period of 16 hr, thechloiofomextracts were dried (Na2S04) and 
evaporated in vacuo. The residue was purified by reverse phase HPLC. (Waters 
PrePak 500 cartricfee C18, Gradient^lution with Water : Acetonitrile 95:5 to 5:95 
with 0.1% TPA at 75niUinin oyer 4Smins). LyophiUzation of the pure fi^^ 

5 afforded the title compound as an off-white solid. 

iH NMR (d6DMS0, 400MHz) 6 9.25 (IH, t, /=6.4Hz), 9.16 (IH. d.7=4.1H2), 8.56 
(IH, d, /=8.4Hz), 7.86 (IH, dd, 7=8.4 and 4.1Hz), 7.41 t2H, dd, /=8.4 and 5.7Hz). 
7.16 (2H, t, 7=8.8Hz), 4.60 (2H, d, J=6.3Hz) 4.00.3.70(2H. m). 3.65-3.45 (2H, m), 
2.33-2.10(3H, m), 1.70 (IH, m) ppm. 

10 FAB MS calcd for C20H19FN4O4S 431 (MH+X found 431. 

EXAMPLE 153 
5Kl,l'^oxidoisothiazoUdin-2-yl)-i\K4-fiuorobenzyl)-8-hy^ 
caiboxanude 




A mixture of 1,3 propanesultam ( prepared as in White et al, LOrg 
Chem. 1987, 52: 2162) (0.081 g, 0.66 mmol), 5-bromo-N-(4-fluorobenzyl)-8. 
hydroxy-l,6-naphthyridine-7-cari>oxamide (0.10 g, 0.27 namol), potassium carbonate 

20 (0.092 g, 0.66 mmol) and copper powder t0.017 g, 0.27 mmol) under an atmosphere 
of argon was stirred at 160C for 16 hr. The reaction was allowed to-cool to room 
temperature and the residue was treated with DMF (5 mL) and TFA (1.5mL) and 
filtered through a pad of celite to remove the solids. The filtrate was purified by 
reverse phase HPLC. (Waters PrePak 500 cartridge C18, Gradient elution with Water 

25 : Acetonitrile 95:5 to 5:95 witii 0.1% TFA at 75inL/min over 45mins). Lyophilization 
of the pure fractions afforded the title compound as an off white solid. 
1h NMR (d6DMS0, 400MHz) 5 13.63 (IH^), 9.57 (IH, t, 7=6.0 Hz), 9.19 (IH, d, 
7=4.0Hz), 8.79 (IH, d, 7=8.0Hz), 7.91 UH, dd, /=8.0 and 4.0 Hz), 7.44 t2H, dd, 
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7=8.0 and 6.0Hz), 7.19 (2H, t, 7=8.0Hz), 4.60 (2H, d, 7=6.0Hz) 4.30 (2H. t, 
/=7.0Hz), 3.51 (2H, t, 7=7.0Hz) 2.70-2.^0(2H, m) ppm. 
FAB MS calcd for C19H17FN404S 417 (MH+), fornid 417. 



10 



15 



20 



EXAMPLE 154 

7^-(4-fluorobenzyI)-8-hydroxy-S-[inethyl(meAylsulfonyl)aii)mo]-l,^^^ 
carboxamide 

N Me 




25 



To a mixtiiie of methyl-methanesulfonamide (1.06 ^,9.65 mmol), 5- 
bmmo-N-(4-fluorobenzyl>8-hydit)xy-l,6-naphthyridine-7-^ (1.21 g, 3.22 

nunol), and CU2O (0.46 g, 3.22 nunol) under an atmosphere of argon was added 
pyridine (25 mL) and the suspension was stirred at reflux for 16hr. The reaction was 
allowed to cool to room temperature and the solvent evaporated in vacuo. The residue 
was treated with DMF (12mL) and TFA (0:5mL) and filtered to remove the solids. 
The filtrate was purified by reverse phase HPLC. (Waters PrePak 500 cartridge C18, 
Gradient elution with Water : Acetonitrile 95:5 to 5:95 with 0.1% TFA at 75mL/min 
over 4Smins). Lyophilization of Ae pure fractions afforded the title compound as an 
off white solid. 

iH NMR (d6 DMSO, 400MHz) 8 13.80 (IH, s), 9.66 (IH, t, 7=6.4 Hz), 9.19 (IH, d, 
/=4.2Hz), 8.62 (IH, d, J=8.4H2), 7.88 (IH, dd, J=8.4 and 4.2 Hz), 7.41 (2H, dd, 
7=8.6 and 5.7Hz), 7.18 (2H, t, 7=8-9Hz), 4.61 (2H, d, 7=6.4Hz) 3.38 (3H, s), 3.19 
(3H, s) ppm. 

FAB MS calcd for C18H17FN404S 405 (MH+), found 405. 



EXAMPLE 155 

5-[acetyl(methyl)aniino]-iV^-(4-fluorobenzyl>-84iydroxy-l,6-naphthyridine-7- 
caiboxamide 
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O 




O OH 



Step 1 : N-<4-fluon)ben2yl)-8-hydix)xy-5-(methylanuno)-l,6-na 

carhnx amide ■ 

5 A suspension of 5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l ,6- 

naphthyridine-7-carboxamide (1 2.0 g, 32 mmol) in DMSO (48 mL) was treated with 
methyl amine (48 mL of a 2M solution in THF, 96 n:miol) and Hunig's base (ll.lmL, 
86 mmol). The vessel was purged with argon, sealed and stirred at 135C for 3 days. 
The reaction was cooled, quenched with water (280 mL) and the pH adjusted to 5 by 

10 die addition of acetic acid. Hie reaction was stined at room temperature for 1 hr and 
filtered. The solids were washed with water (100 mL) and then EtOAc (SO mL), and 
dried in vacuo to afford the title compound as a white solid. 

1h NMR (d6DMS0, 400MHz) 6 9.23 (IH, t, /=6.5 Hz). 9.03 (IH, d, /=4.0Hz), 8,64 
(IH, d, /=8.6H2), 7.69 (IH, dd, J=84 and 4.2 Hz), 7.42 (2H, dd, /=8.4 and 5.7Hz), 
15 7.37 (IH, q, /=4.4Hz), 7.17 (2H, t, /=8.6Hz), 4.56 (2H, d, 7=6.6Hz), 3.00 (3H, d, 
/=4.4Hz) ppm. 

FAB MS calcd for C17H15EN402 327 (MH+), found 327. 

Step 2 : 5-[Acetyl(methyl)amino]-iV-(4-fluorobenzyl)-8-hydroxy-l,6- 

20 naphthvridine-7-carboxamide 

To a solution of N-(4-fluon)benzyl)-8-hydroxy-5-(methylamino>l,6- 
naphthyridine-7-carboxamide (5.7Sg, 17.6 mmol) in CH2C12 (60 mL) was added 
acetic anhydride (6QmL) and the miixture stirred at S5C for 16hr. Hie solvent was 
evaporated in vacuo and the solids were collected by filtration and washed with 
25 EtOAc (SO mL) and dried in vacuo. Hie solids were recrystallized from acetonitrile to 
afford the title compound as a white crystalline solid. 

1h NMR (deDMSO, 400MHz) 5 13.85 ((4/5H, s), 13.70(1/5H, s), 9.77 (4/5H, t, 
J=4.0 Hz), 9.62(1/5H, s). 9.21 (4/5H, d, /=4.0Hz), 9.18(1/5H, m). 8.41 (4/5H, d, 
/=8.2Hz), 8.37(1/5H, d, J=8.0Hz). 7.88 (4/5H, dd, 7=8.4 and 4.2 Hz), 7.80(l/5H,m), 
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7.42 (2H, dd, J=8.4 and 5.6H2), 7.17 (2H, t, /=8.8Hz), 4.54 (2H. m) 3.46 (3/5H, s), 
3,24 (2 2/5H, s), 2.32 (3/5H, s), 1.73 (2 2/5H, s) ppm. 
FAB MS calcd for C19H17FN403 369 (MH+) Jound 3 

5 EXAMPLE 156 

5-[[(dimethylamino)caibonyl](methyl)aminol-iV^(4-fluoiob^ 
naphthyridine-7-<:arboxaimde 




O OH 



10 Step 1 : A^(4-fluQrobenzyl)-8-methoxy-5-(methylaimno)-l,6-naphth^ 

carhnxaniidfi [ ^ 

To a suspension of N-(4-fluoroben2yl)-8-hydioxy-5-(niethylaimno)- 
l,6-naphthyridine-7-caiboxamide(2,65g, 8.12nimol)m methanol (50 mL) and 
CH2C12 (20 mL) was added trimethylsilyldiazomethane (12.1ml of a 2M solution in 

15 hexanes, 24,4mmol) and the mixture was stirred forl6 hr at rt. Additional 

trimethylsilyldiazomethane (24.0 nal of a 2M solution in hexanes, 48 mmol) was 
added and the reaction was stirred for 16 hr. The reaction was quenched by the 
addition of acetic acid ( 2 mL) and the solvent was evaporated in vacuo. ITie residue 
was purified by flash chromatography eluting with MeOH/CH2C12 (5-15% gradient 

20 elution), to afford the title compound. 

1h NMR (CDCB, 4OOMH2) 5 9.12 (IH, dd, 7=1.6 and4.4Hz). 8.31 (IH, m), 8.10 
(IH, d, /=6.4Hz), 7.50 (IH. dd, 7=4.4 and 8.4H2). 7.39 (2H, m), 7.04 (2H, t, 
7=8.8Hz), 5.24 (IH, m), 4.68 (2H. d, 7=6.0Hz), 4.14(3H, s), 3.12 (3H, m) ppm. 
FAB MS calcd for C18H17EN402 341 (MH+). found 341. 

25 

Step 2 : 5-[[(dimethylanuno)carbonyl](methyl)amino]-N-(4-fluorobenzyl)^8- 

methoxv-1 ,6~naphthY rifiiTie-7- carboxamide 

To a solution of iV-(4-fluorobenzyl)-8-methoxy-5-(methylamino)-l,6- 

naphtiiyridine-7-carboxamide(93mg, 0.27 mmol) in CH2C12 (1 mL) at OC was added 
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diisopiopylethylamine (0.14 mL, 1.5 mmol) and triphos^ne (0.04g, 0.14 mmol) and 
the nuxtine was stixred at room temperature for 16 hr. Additional 
diisopropylethylamine (0.07 mL, 0.08 mmol) and triphosgene (0.02g, 0.07 mmol) was 
added and the reaction was stirred an additional 16 hr at room temperature. A portion 

5 of this solution (0.5 mL) was treated with dimethylamine (0.41 mL of a 2M solution 
in THF, 0.82 mmol). The solvent was evaporated in vacuo and the residue dissolved 
in DMF (1 mL) and purified by reverse phase HPLC. (Vydak CI 8, Gradient elution 
with Water : Acetonitrile 95:5 to 5:95 with 0.1% TFA at 30 mL/min over 15mins). 
Lyophilization of the pure fractions afforded the title compound as an off white solid 

0 which was used directly in step 3. 

FAB MS calcd for C21H22FN503 412 (MH+), found 412. 

Step 3 : 5-[[(dimethylamino)caii)onyl](mefhyl)amino]-iV-(4-fluorobenzyl^^^ 
hydroxy-1.6-naphthvridine-7-caiboxamide 

5 To a solution of S-[[Xdimethylamino)caibonyl](methyl)amino]-N-(4- 

fluorobenzyl)-8-methoxy-l,6-naphthyridine-7-carboxatnidefromstep2in CH2C12 
(1 mL ) at -78C was added boron tribromide (0.10 mL of a IM solution in CH2C12, 
0.01 mmol). The reaction was allowed to warm to room temperature and stirred an 
additional 16 hr. The solvent was evaporated in vacuo and the residue dissolved in 

10 MeOH (2 mL) and the solvent again evaporated in vacuo. The residue was dissolved 
in DMF (1 mL) and purified by reverse phase HPLC. (Vydak C18, Gradient elution 
with Water : Acetonitrile 95:5 to 5:95 with 0.1% TFA at 30 niL/min over ISmins). 
Lyophilization of the pure firactions afforded the title compound as an off white solid. 
1h NMR (deDMSO. 400MHz) 5 13.43 (IH, s), 9.43 (IH. t, J=6.2 Hz), 9.14 (IH. d, 

15 J=4.2Hz), 8.20 (IH, dd, J=1.4 and 8.5Hz), 7.80 (IH, dd, /=8.4 and 4.2 Hz), 7.42 
(2H, m). 7.17 (2H, t, /=8.9Hz), 4.57 (2H, d, /=6.6Hz), 3.32 (3H, s), 2.77 (6H. s) 
ppm. 

FAB MS calcd for C20H20FN5O3 398 (MH+), found 398. 

JO EXAMPLE 157 

N<4-fluorobenzyl)-6-hydroxy-3-methyl-H2-morpholin-4-ylethyl)-2-oxo-2,3- 
dihydro-lH-pyiimido[4,5,6-de]--l,6-naphthyridine-5-carboxamide 
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Step 1 : N"(4-fluorobenzyl)-^-methoxy-3-methyl-l-<2-morpholin-4- 
oxo-2,3-dihydio-lH-pyriinidot4,S,6*de]-l,6-naphth 

5 carboxamide , . ■ ' . • -- 

To a solution of iVK4-fluorobenzyl)-8-methoxy-5-(methylamino)-I,^^ . 
naphthyridine-7-carboxamide (504 mg, 1.48 inmol) in CH2C12 (5 mL) at OC was, 
added diisopropylethylamine (0.77 mL, 4.4 mmol) and triphosgene (0 22g, 0.74 
mtnol) and the mixture was stirred at room temperature for 16 hr. Additional 

10 diisopropylethylamine (0.77 mL, 4.4 mmol) and triphosgene (0.22g, 0.74 mmol) was 
added and the reaction was stirred an additional 16 hr at room temperature. The 
reaction was diluted with CH2C12 and a portion of this solution (1.0 mL) was treated 
with 2-morpholinoethylamine (0.12 mL 0.89 mmol) at room temperature for 16hr. 
The solvent was evaporated in vacuo and the residue dissolved in DMSO (0.S mL) 

15 and purified by reverse phase HPIjC. (Vydak C18, Gradient elution with Water : 
Acetonitrile 95:5 to 5:95 with 0.1% TPA at 30 mL/min over 15mins). Lyophilization 
of the pure fractions afforded the title compound as an off white solid which was used 
directly in step 2. 

FAB MS calcd for C25H27EN604 495 (MH+), found 495. 

20 

Step 2 : N-(4-fluorobenzyl)-6-hydroxy-3-methyH-(2-morphoUn-4-ylethyl)-2- 
oxo-2,3-dihydn>lH-pyiimido[4,5,6-de]-l,6-naphthyTidine-5- 

carboxamide 

To a solution of N-(4-fluorobenzyl)-6-methoxy-3-methyl-H2- 
25 morpholin-4-ylethyl)-2s5XO-2,3-dihydro-lH-pyiimi<to[4,5,6-de]-l,6-n 

carboxamide fix)m step 1 (0.038g, 0.077 mmol) in CH2C12 (1 mL ) at -78G was 
added boron tribromide (0.077 mL of a IM solution in CH2C12, 0.077 mmol). Hie 
reaction was allowed to warm to room temperature and stirred an additional 16 hr. 
Hie solvent was evs^rated in vacuo and tiie residue dissolved in methanol (2 mL) 
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and the solvent again evaporated in vacuo. TYie residue was dissolved in DMF (1 mL) 
and purified by reverse phase HPLC. (Vydak C18, Gradient elution with Water : 
Acetonitrile 95:5 to 5:95 with 0.1% TFA at 30 mL/min over 15inins). Lyophilization 
of the pure fractions afforded the title compound as an off white solid. 
5 1h NMR (dfiDMSO, 400MHz) 5 13.14 (IH, s), 9.64 (IH, t, 7=6.0 Hz), 9.50 (IH, m), 
8.93 (IH, d, 7=5.0Hz), 7.42 (2H, m), 7.33 (IH, d, 7=5.0 Hz), 7.19 (2H, t, /=8.7Hz), 
4.57 (2H, d, J=6.4Hz), 4.45(2H, m), 4.00-3.96 (2H, m), 3.90-3.00 (lOH, m) ppm. 
FAB MS calcd for C24H25FN604 481 (MH+). found 481. 

10 EXAMPLE 158 

^-(4-fluorobenzyl>8-hydioxy-5-thioniorpholin-4-yl-l,6-naphthyridm 
caiboxamide 




O OH 



15 A solution of 5-bromo-N-(4-fluoiDbenzyl)-8-hydroxy-l,6- 

iiaphthyiicline-7-caiboxaimde (0^5 g, 0.67 mmol), thiomotpholine (0.19 mL, 2.0 
mmol) and diisopn^ylethylamine (0.06 mL, 0.67 mmol) in DMPU (3.0 mL) were 
healed at 13SC for 23hr. The reaction was cooled to room temperature, neutralized by 
the addition of TFA and purified by reverse phase HPLC. (Vydak CIS, Gradient 

20 elution witii Water : Acetonitrile 95:5 to 5:95 with 0.1% TFA at 30 mL/min over 
15mins). Lyophilization of the pure fractions afforded the title compound as an off 
white solid. 

1h NMR (CDa3, 400MHz) 5 9.23 (IH, d, 7=4.4 Hz), 8.46 (IH, d. /=8.4Hz), 8.13 
(IH, t, /=5.6Hz), 7.67 (IH, dd, 7=4.4 and 8.4 Hz), 7.37 (2H, dd, 7=8.2 and 5.6Hz), 
25 7.07 (2H, t, 7=8.7H2), 4.68 (2H, d, 7=6.3Hz), 3.51 (4H, m), 2.90 (4H. m) ppm. 
FAB MS calcd for C20H19FN4O2S 399 (MH+). found 399. 

EXAMPLE 159 
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5-(lJ-dioxidothiomoiphoUn-4-yl)-iV-(4-fluon)ben2yl)-8-hyd^^ 
7-caiboxainide 




O OH 



5 A solution of AK4-fluoiobenzyl)-8-hydn)xy-5-thiomorpholin-4^ 

naphthyridine-7-caiboxaimde (0.19 g, 0.49 mmol) in methanol (25 mL) was treated 
with an aqueous solution of Oxone (7.5 mL of a IM solution, 0.75nMnol) and stirred 
at roomtemperature for 28 hr. The solvent was evaporated in vacuo and the residue 
partitioned between water and CH2C12. The organic extracts were purified by reverse 

10 phase HPLC. (Vydak C18, Gradient elution with Water : Acetonitrile 95:5 to 5:95 
with 0.1% TFA at 30 mL/min over 15mins). Lyophilization of the pure fractions 
afforded the titie compound as an off white solid 

iH NMR (CDC13. 400MHz) 5 13.07 (IH. s), 9.21 (IH. dd. 7=1.5 and 4.2 Hz), 8.38 
(IH, dd, 7=1.5 and 8.4Hz), 7.98 (IH, t, /=6.0Hz), 7.67 (IH, dd, 7=4.3 and 8.4 Hz), 
15 7.38 (2H, dd, 7=8.5and 5.4Hz). 7.08 (2H, t, 7=8.5Hz), 4.67 (2H, d, 7=6.4Hz), 3.80 
(4H,m),3.30(4H.m)ppm. 

FAB MS calcd for C20H19FN4O4S 431 (MH+), found 431, 

EXAMPLE 160 

20 iS^-(4-fluorobenzyl)-8-hydroxy-5-(4-niethyl-3-oxopiperazin-l-yl)-l,6-naphthyri 
carboxamide 
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10 



15 



A solution of 5-bromo-N-{4-fluorobenzyl>8-hydroxy-l,6- 
naphthyridine-7-carboxamide (0.20 g, 0.53 mmol), l-methylpiperazin-2-one (0.21g , 
1.86 nunol) and diisopropylethylamine (0.19 mL, 1.06 nunol) in DMPU (2.0 mL) 
were heated at 13SC for 26 hr. Diisc^ropylethylamine (0.19 mL, 1.06 nunol) was 
added and the reaction heated at 13SC for a further 24 hr. The reaction was cooled to 
room temperature, neutralized by the addition of TFA and purified by reverse phase 
HPLC. (Vydak CIS, Gradient elution with Water : Acetonitrile 95:5 to 5:95 with 
0.1% TFA at 30 mL/min over 15mins). Lyophilization of the pure fractions afforded 
the title compound as an off white solid. 

1h NMR (CDC13, 400MH2) 5 12.95 (IH, s), 9.18 (IH, dd, J=1.6 and 4.4 Hz), 8.43 
(IH, dd, J=1.7 and 8.4Hz), 8.21 (IH, m), 7.63(1H, dd, /=4.3 and 8.4 Hz), 7.40(2H, 
m), 7.05(2H, t, J=8.7Hz), 4.65 (2H, d, 7=6.4Hz), 4.01 (2H. s), 3.61 (2H, t, J=5.7Hz), 
3.34(2H, t, /=5.7Hz), 2.95 (3H, s) ppm. 
FAB MS calcd for C21H20FN5O3 410 (MH+), found 410. 



EXAMPUE 161 

l-(7-{ [4-fluoroben2yl)amino]carbonyl }-8-hydroxy-l ,6-naphthyridin-5-yl-L- 
20 prolinamide 




O OH 
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10 



15 



20 



25 



A solution of 5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6- 
naphthyridine-7-carboxamide (0.21 g, 0.55 mmol), L-prolinamide (0.126g , 1.10 
imnol)and diisopropylethylamine(0.19inL,2.2iimiol)inPMPU (2.0i^ 
heated at 135C for 26 hr. L-proUnanude (0.126g » 1.10 mmol) 
diisopropylethylamine (0.19 mL, 2.2 mmol) were added and the reaction heated at 
135C for a further 24 hr. Hie reaction was cooled to room temperature, diethyl ether 
added and the precipitate collected by filtration. The solids were washed.with CH2C12 
and then water. The solids were dried in vacuo to afford the title compound as an off 
white solid. 

1h NMR (CDC13, 400MHz) 5 9.18 (IH, d, 7= 4.4 Hz), 8.62(1H, d, J=8.4Hz), 
8.49(1H, m), 7.60(1H, dd, 7=4.4 and 8.6Hz), 7.41(2H, m), 7.04<2H, t, J=8.«tlz), 6.61 
(IH, s), 5.88(1H, s), 4.66 (IH, dd, 7=15.0 and 6.8Hz), 4.65-4.50 (2H, m), 4.20(1H, q, 
7=8,7H2), 3.72(1H, t, 7=8.6Hz), 2.47(1H, m), 2.23(1H, m), 2.15-1.90 (2H, m) ppm. 
FAB MS calcd for C21H20EN5O3 410 (MH+), found 410. 

EXAMPLE162 

iVK4-fluQroben2yl)-8-hydroxy-5K2-oxotetrahydropyiimidin-l(2ii)^^^ . 
naphthyridine-7-caiboxamide 




To a mixture of tetrahydro-2-pyrimidone (0.040 g, 0.4 mmol), 5- 
bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6-naphtiiyridine-7-carboxamide (0.050 g, 
0.13 mmol), and CU2O (0.0095 g, 0.07 mmol) under an atmosphere of argon was 
added pyridine (1.0 mL) and the suspension was stirred at reflux for 16hr. CU2O 
(0.005 g, 0.04 mmol) was added and the reaction heated at 1 ISC for a furthter 16 hr. 
The reaction was allowed to cool to room temperature and the solvent evaporated in 
vacuo. The residue was treated with DMF (2 mL) and filtered to remove the solids. 
TFA (0.5 mL) was added to the filtrate which was purified by reverse phase HPLC. 
(Waters PrePak 500 cartridge C18, Gradient elution with Water : Acetonitrile 95:5 to 
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5:95 with 0.1% TFA at 75inL/min over 45inins), Lyophilization of the pure fractions 
afforded the title compound as an off white solid. 

1:H NMR (d6DMS0, 4OOMH2) 6 9.60 (lH,m), 9.12 (IH, m), 8.28 (IH, m), 7.77 (IH, 
m), 7.43 (2H, m), 7.17 (2H, m), 6.89 (IH, m), 4.56 (2H, m), 3.60.3.00(4H, m), 
5 2.08(2H,m)ppm. 

FAB MS calcd for C20H18FN5O3 396 (MH+), found 396. 

EXAMPLE 163 

A^(4-fluoiobeiizyl)-8-hydroxy-5-(2K)xoimidazoUdin-l-yl)-l,6-napht^ 
10 carboxamide 



naphthyridine-7-caiboxamide (0.21 g, 0.55 mmol), ethylene diamine (0.14 mL , 1.67 
15 mmol) and diisopropylethylamine (0.29 mL, 1.67 mmol) in DMPU (2.0 mL) were 
heated at 140C for 16 hr. Ethylene diamine (0. 14 mL, 1 .67 mmol) was added and the 
reaction heated at 140C for a further 24 hr. The reaction was cooled to room 
temperature, and treated with caibonyldiimidazole (O.lBSg 1.16 mmol) and 
diisopropylethylamine (0.29 mL, 1.67 mmol) and then heated at I20C for Ihr. The 
20 reaction was cooled to room temperature, acidified by the addition of TFA (0.5 mL) 
and purified by reverse phase HPLC. (Waters PrePak 500 cartridge C18, Gradient 
. elution with Water : Acetonitrile 95:5 to 5:95 with 0.1% TFA at 75mL/min over 
45mins). Lyophilization of the pure fractions afforded the title compoimd as an off 
white solid. 



25 1h NMR (deDMSO, 400MHz) 5 9.52(1H, t, J=6.5Hz), 9.10 (IH, d. 7= 4.2 Hz), 
8.44(1H, dd, 7=8.5 and L6Hz), 7.73(1H, dd, J=8.5 and 4.2Hz), 7.40(2H, m), 7.27 
(lH,s), 7.14(2H, t, 7=8.8Hz), 4.54(2H, d, 7= 6.5Hz), 4.22(2H, t, 7=7.7Hz), 3.51(2H, 
t, 7=7 .7Hz) ppm. 

FAB MS calcd for C19H16FN503 382 (MH+), found 382. 




A solution of 5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6- 
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EXAMPUE 164 

Ar-7-(4-fluorobeiizyl>8-hydroxy-iV 5, N 5-dimethyl-l,6-naphthyridine-5,7- 
dicarboxamide (HCl salt) 




Step 1 : Preparation of methyl 8-hydtoxy-5-oxo-5,6-dihydn>-l,6- 

naphthvridine-7-carboxylate • ; 

This compound was prepared as described in M. Sxizuki etal., 
10 Synthetic Communications, 1978, pg. 461. To a solution of furo[3,4] pyridine-5,7- 

dione (130 g, 872 mmol) in anhydrous DMF (250 ml) was added 1 liter of diy THF 

and methyl isocyanoacetate (86.4 g, 872 nmiol). This was stirred for IS minutes at . 

40^C under nitrogen, followed by dropwise addition of DBU (132.8 g, 130.4 nal, 872 

nmiol) which was dissolved in THF (300 ml). After one hour the solvent was 
15 removed under reduced pressure and the resultant crude 2-[4-(methoxycaibohyl>-l,3- 

oxazol-5-yl]nicotinic acid and regioisomeric 3-[4-(methoxycarbonyl)-l,3-oxazol-5- 

yl]pyridine-2^arboxylic acid products were taken up into MeOH (1 liter). 

Concentrated HCl (12 M, 291 ml) was then added dropwise while the solution stirred 

at 55^C. This was stirred for 0.5 hours at which time the crude solids were collected 
20 , by vacuum filtration. The desired regioisomer was purified by successive 

recrystallizations in methanol. This provided pure yellow solids. 

TLC (silica, 90: 10:3, dichloromethane, methanol, acetic acid), Rf (desired 

regioisomer) = 0.23, Rf (undesired regioisomer) = 0.62. 

iH NMR (DMSO, 400MHz) 6 10.66 (IH, bs), 9.11 (IH, dd, /=1.6, 4.5 Hz), 8.63 
25 (IH, dd, /=1.6, 8.1 Hz), 7.80 (IH, dd, J=4.6 and 8.1 Hz), and 3.90 (3H, s) ppm. 

Step 2 : Preparation of methyl 8-(benzoyloxy)-5K)xo-5,6-dihydro-l,6- 

naphtfavridine-7-carboxvlate 
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To a mixture of the compound of Step 1 <20 g, 91 imnol) in <fay DMF 
(250 ml) and dichloromethane (300 ml) under an atmosph^ of aigon at O^C was 
added diisopropyl ethylamine (59 g, 82 ml, 455 mmol) dropwise followed by the 
addition of benzoic anhydride (21 g, 91 mmol) dissolved in dichloromethane (SO ml). 
5 The reaction was allowed to warm slowly to ambient temperature and stined for 18 
hours. The dichloromethane and 75% of the DMF was then removed in vacuo and 
white sohds crystallized out of the deep red solution. The white solids were collected 
by vacuum filtration to give the title compound. 

1h NMR (CDCI3, 400MHz) 5 9.36 (IH, bs), 8.99 (IH, dd, /=1.7, 4.5 Hz), 8.73 (IH, 
10 dd, /=1.7, 8.1 Hz), 8.28 (2H, d, /=8.4 Hz), 7.69 (IH, t, 7=7.5 Hz), 7.59-7.54 (2H, 
m), 3.87 (3H, s) ppm. 

Step 3 : Preparation of mediyl 8-hydroxy-5-{ [(trifluoromefhyl)sulfonyl]oxy }- 
1 .6-naphthvridine-7-carfaox ylate 

15 To a stirring suspension of the compound of St^ 2 (25 g, 77 mmol) in 

dry dichoromethane (ISO ml) under argon was added pyridine (31 ml, 385 monol). 
The suspension was then cooled to O^C and Tf20 (32.6 g, 19.4 ml, 1 16 mmol) was 
added dropwise which caused the formation of a red color. The ice bath was then 
removed and after 1 hour the red solution was poured into a saturated aqueous 

20 , solution of NaHCOa (200 ml). The organic phase was separated and the aqueous 
phase was extracted three times with chloroform. The combined organics were dried 
over sodium sulfate, filtered and concentrated to give a green solid. 
1h NMR (GDQs, 400MH2) 5 9.24 (IH, dd, 7=1.6, 4.3 Hz), 8.53(1H, dd, 7=1.6 8.5 
Hz), 8.32 (2H, d, 7=7.2 Hz), 7.81 (IH, dd, 7=4.3 and 8.5 Hz), 7.70 (IH, m), 7.57 (m, 

25 2H), and 3.92 (3H,s) ppm. 

Step 4 : Preparation of dimethyl 8-(benzoyloxy)-l,6-naphthyridine-5,7- 

dicarboxvlate 

To a solution of the compound of Step 3 (1 1.9 g, 26 mmol) in DMF 
30 (50 ml) was added methanol (1 1 ml, 290 mmol), diisopropylethylamine (6.7 g, 9.3 ml, 
52 mmol), Pd(OAc)2 (0.58 g, 2.6 mmol), and l,r-bis(diphenylphosphino)fenocene 
(1.44 g, 2.6 mmol) while bubbling argon through the mixture. This was then placed 
in a bomb reactor and purged three times with carbon monoxide and finally filled to 
80 p.s.i. and heated to 70^C for two hours. The reaction mixture was then poured into 
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water (-150 ml). Ethyl acetate (50 ml) was then added to the mixture and the . 
aqueous phase was extracted six times. The combined oiganics were dried over 
sodium sulfate, filtered and concentrated. The crude material was allowed to dry on 
the hi-vac overnight and was then suspended in ethyl acetate. The undesiied solids. 

5 (methyl 8-(benzoyloxy)-5-oxo-5,6-dihydro-l ,6-naphthyridine-7-carboxylate) that did 
not dissolve were collected by vacuum filtration and set aside. This was repeated 
twice. To the EtOAc solution was then added hexanes and a few drops of diethyl 
ether and the mixture was placed in a sonicator for 15 minutes which allowed solids 
to crystallize out of the solution. The solids were collected by vacuum filtration. 

10 1h NMR (CDCI3, 400MHz) 5 9.37 (IH, dd, /=1.5 and 8.8 Hz), 9.18(lH,d, 7=4.2), 
8.33 (lH,d,/==7.5 Hz). 7.74(lH,dd,/=4.2, and obscured Hz). 7^ : 
(2H, m,), 4.12 (3H, s), 3.95 (3H,s). 

Step 5 : Preparation of 7-{ [(4-fluorobenzyl)amino]caitK>nyl )*8-hydioxy-l,6- 

15 naphtfavridine-5-carfaoxvlic acid sodium salt 

To a solution of the compound of Step 4 (2.93 g, 1 1.17 mmol) in 
toluene (30 ml) under argon was added 4-fluorobenzylamine (3.1g, 24.5mmole) and 
the reaction was heated to reflux for 4 hours. The solvent was then removed under 
reduced pressure and the resulting crude product was triturated to pure solids by 

20 stirring in ether. The solids were collected by vacuum filtration and then dissolved in 
THF (80ml). To this solution was added sodium hydroxide (18 ml, 3N) and this was 
heated to reflux for 0.5 hours. The reaction was allowed to cool and solid sodium salt 
crystallized out of the solution. Hie solids were collected by vacuum filtration. 
1h NMR (DMSO, 400MHz) 5 12.9 (IH, bs), 10.26 (IH, bt), 9.62 (IH, d, 7=8.6 Hz), 

25 9.22 (IH, d, 7=3,9 Hz), 7.93 (IH, dd, 7=4.0 and 8.7 Hz), 7.46 (2H, m), 7.23 (2H, m), 
4.65 (2H,d, 7=6.0 Hz). 

Step 6 : Preparation of N 7-(4-fluorobenzyl)-8-hydroxy-iV-5-iV 5-dunethyl-l,6- 

naphthvridine-5.7-dicarboxaTnide HCl salt 

30 To a solution of the salt of Step 5 (100 mg, 0.293 mmol) in DMSO (1 

ml) under nitrogen was added BOP (0.16 g, 0.35 mmol) and a stream of 
dimethylamine gas (purged for 1 minute). After one hour of stirring at room 
temperature, the DMSO solution was purified by Cis reverse phase preparative 
HPLC, eluting with a gradient of 95:5 to 5:95, water/acetonitrile (0.1% TFA). The 
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pure fractions weie combined then tiie solvent was removed and the resulting pure 
solids were suspended into EtOAc. A stream of HQ gas was passed over the 
suspension for 3 seconds and the solvent was removed under reduced pressure to give 
solids as the HCl salt. 
5 1h NMR (DMSO, 400MHz) 8 9.75 (IH, t, 7=6.4 Hz), 9.19 (IH, dd, 7=1.6 7=4.2 
Hz), 8.37 (IH, dd, 7=1.6, 7=8.5 Hz), 7.«3 (IH, dd, 7=4.2 and 8.5 Hz), 7.43 (2H, t, 
7=7.1 Hz). 7.16 (2H, t, 7=8.9 Hz), 4.54 (2H, d, 7=6.4 Hz), 3.13 (3H, s), 2.86 (3H, s). 
ES HRMS exact mass calcd for C19H18 FN4O3 369.1357 (MH+), found 369.1368. 

10 ' EXAMPLE 165 

N 7-(4-fluorobenzyl)-8-hydroxy-iV 5-isopropyl-iV 5-methyl-l ,6-naphthy^idine-5,7- 
dicarboxamide HCl salt 




O OH 



15 The title compound was prepared in the manner described in Step 6 of 

Example 164, wherein methyl isopropylamine was substituted for dimethylamine. 

The NMR is compUcated by the fact that the compounds exists as two separate 
rotamers in solution: 

20 1h NMR (DMSO, 400MHz) S 9.70 (IH, m), 9.20 (IH, d, 7=4.1 Hz). 8.31-8.27 (IH. 
m), 7.86-7.82 (IH, m). 7.45-7.40 (2H. m), 7.19-7.13 (2H. m). 4.57-4.53 (2H, m), 
3.56-3.52 (IH, m), (major rotamer) 2.98 (3H. s), (minor rotamer) 2.66 (3H, s), (minor 
rotamer)1.25 (6H. d. 7=6.78 Hz), (major rotamer) 1.09-1.06 (4H, d, 7=6.5 Hz). 
ES HRMS exact mass calcd for C21H22 FN4O3 397.1671 (MH+). found 397.1665 

25 

EXAMPI£ 166 

N 7-(4-fluorobenzyl>8-hydroxy-// 5-(2-mQrpholin-4-ylethyl)-l,6-naphthyridine-5.7- 
dicaiboxamide HCl salt 
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10 



The title compound was prepared in die manner described in Step 6 of 
Example 164, wherein (2-(morpholin-4-yl)ethyl)amine was substituted for . 
dimethylamine. 

1hNMR(DMSO, 400MHz) 6 10.1 (IH, bt), 9.85(lH,d. 7=8.*7 Hz), 9.65(1H, bs), 
9.55(1H, bs), 9.20(1H, d, 7=4.1 Hz). 7.90 (IH, dd, 7=4.1, 8.7 Hz), 7.45(2H. m), 7.20 
(2H, m), 4.69 (2H, d, 7= 6.0, Hz), 4.0 (2H, m), 3.75 (ZEI, m), 3.65 <4H, m) 335 (2H, 
under H20), 3.20 (2H, m). 

ES HRMS exact mass calcd for C23H25 FNSO4 454.1885 Q/tH*'X found 454.im 



15 



EXAMPLE 167 

5-[2-(dimethylamino)-2-oxoethyl]-A^ 7-(4-fluorobenzyl)-8-hydioxy-iV S7ipBthyl-l,6- 
naphthyridine-5,7-dicarboxaii]id6 HCl salt 

Me 




Me 



The title compound was ^icpaied in the manner described in Step 6 of 
Exa^^)le 164, wherein N-methyl-N-(2-(diniethylamino)-2-oxoethyl)amine was 
• substituted for dimethylamine. 
20 ^H NMR (DMSO, 400MHz) mixture of rotamos, major S 9.73 (IH, t, 7=6.3 Hz), 
9.20 (IH, dd. 7=1.0, 4.2 Hz), 8.84 (IH, dd, 7=1.0, 8.4 Hz), 7.91 (IH, dd. 7=4.2, 8.4 
Hz), 7.45 (2H, m), 7.18 (2H, m), 4.55 (2H, m), 4.45 (2H, m), 3.05 (3H, s), 2.94 <3a 
s),2.78(3H,s). 
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minor 9.43 (IH, t, 7=6.3 Hz), 9.14 (IH, dd, /=1.0, 4.2 Hz), 8.48 (IH, dd. 7=1.0, 8.4 
Hz), 7.80 (IH, dd, 7=4.2, 8.4 Hz), 7.45 (2H, m), 7.18 (2H, m), 4.55 (2H, m), 4.45 (2H, 
m), 3.07 (3H, s). 2.65 (3H, s), 2.55 (3H, s). 

ES HRMS exact mass calcd for C22H23 FN5O4 440. 1729 ^MH+), found 440.1722. 

5 

EXAMPLE 168 

iN^(4-Huorobenzyl)-5-(l,l-dioxido-4-oxo-lA5-thiadia2epan-2-y^^ 
. [l,6]napthyndine-7-carboxamide 




O OH 

10 

Step 1 : 2-{[(Benzyloxy)carbonyl]ainino}ethanesulfonyl chloride 




A mixture of taurine (12.5 g, 100 mmol), benzyl chloroformate (15.1 
15 mL, 105 mmol) and sodium carbonate (10.6 g, 100 mmol) in water (250 mL) was 
stirred at room temperature for overnight The product mixture was extracted with 
diethyl ether. Hie organic extract was concentrated under vacuum to provide 2- 
.{[(benzyloxy)caifoonyl]-amino}ethanesulfonic acid. Without further purification, the 
sulfonic acid was treated with tfiionyl chloride (15 mL, 206 mmol) with external ice- 
20 water bath cooling. The resultant mixture was stined at room temperature for 1 hour, 
and poured into ice water. The mixture was extracted with diethyl ether. The organic 
extract was washed with brine, dried over anhydrous magnesium sulfate, filtered and 
concentrated under vacuum to provide the title compound as white solid. 

25 Step 2 : l,2,5-Thiadiazepan-4-one 1,1-dioxide 
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H 




O H 



A cold (0 ^^C) mixtuie of sulfonyl chloride from Step 1 (5.54 g, 20 
mmol) and glycine methyl ester hydrochloride (2.7 g, 21.5 mmol) in dichloromethane 

5 (125 mL) was treated with triethylamine (6.0 mL, 43 nimol). The resultant niixtuie 
was stirred at 0 °C for 2 hours. The product mixture was diluted with 
dichloromethane and was washed with water, dried over anhydrous magnesiimi 
sulfate, filtered and concentrated under vacuum. The residue was subjected to column 
chromatography on silica gel eluted with 50% ethyl acetate in hexane. Collection and 

10 concentration of appropriate fractions provided the intermediate methyl 3k>x6-1- ^ 
phenyl-2-oxa-7-thia-4,8-diazadecan-10-oate7,7-dioxide. 

A mixtuie of the above ester (3.3 g, 10 mmol) and 5% palladium on 
charcoal (0.2 g) in methanol (100 mL) was shaken in a Parr hydrogenation under aii 
atmosphere of hydrogen gas at 50 psi at room temperature over night. The resultant 

15 mixtuie was filt^d through a pad of Celite. Hie filtrate was concentrated under 
vacuum. The residue was dissolved in absolute ethanol (500 mL). The alcoholic 
solution was heated under reflux overnight and concentrated to ~ 100 mL and cooled 
to 0 °C. The white solid precipitated was collected by filtration to provide the title 
tfaiadiazepane. 

20 

Step 3 : //<4-Fluoioben2yl)-5-(l,l-<fioxido-4-oxo-l^,5-thiadiazepan-^^ 

"8-hydioxv-rL61napthyridine-7-carboxamide 

A mixtuie of 5-hromo-N-(4-fluorobenzyl)-8- 

25 hydroxy [l,6]naphthyridine-7-caiboxamide (0.99 g, 2.66 mmol); l,2^-thiadiaz^an-4- 
one 1,1-dioxide horn step 2 (0.41 g, 2.5 nmiol) and copper (I) oxide (0.18 g, 1.25 
mmol) in pyridine (13 mL) was heated in an oil bath at 115 ^'C overnight The 
resultant mixture was treated with a mixture of chloroform (200 mL) and a saturated 
aqueous solution of ethylenediamine tetraacetic acid, disodium salt (200 mL) and 

30 stirred vigorously at room temp overnight in the presence of air. The slurry was 
filtered through a pad of Celite. The organic extract was separated, dried over 



-302- 



wo 02/30930 



PCT/USOl/31456 



anhydrous sodium sulfate, filtered and concentrated under vacuum. The residue was 
dissolved in DMSO and subjected to HPLC purification on C-18 stationary phase 
eluted with water/acetonitrile/TFA mobile phase. Collection and lyophilization of 
appropriate fractions provided the title compoimd. 
5 *H NMR (400 MEIz, CDCI3) 5 13.22 (br s, IH), 9.18 (dd, /= 4.3, 1.8 Hz, IH), 8.63 
(dd,7= 8.5, 1.5 Hz, IH), 8.06 (br t, 7= 5.5 Hz, IH) 7.69 (dd, /= 8.5, 4.3 Hz, IH), 
7.38 (dd, J= 8.6, 5.2 Hz, 2H), 7.06 (t, /= 8.9 Hz, 2H), 5.89 (t, / = 5.5 Hz, IH), 4.77 - 
4.57 (br m, 3 H), 4.04 - 4.01 (br s, 2H), 3.59 (br s, IH), 3.33 - 3.32 (m, 2H). 
HRESMScalcforCaoHisFNsOsS + H: calc, 460.1086; found, 460.1061. 

10 

EXAMPLE 169 

A^K4-Huorobenzyl)-5<l,l-dioxido-5-methyl-4-oxo-l,2,5-tMadia^^ 
hydroxy-[l,6]napthyridine-7-catboxamide 



CH3 




O OH 



15 

Step 1 : Benzyl N-({2-[[(benzyloxy)carbonyl](methyl)amino]ethyl}sulfonyl)- 



glycinate 




20 To a stirred solution of 2~methylanunoethane-l-sulfonic acid, sodium 

salt (16.1 g, 100 mmol), m aq. sodium hydroxide (IM, 100 mL, 100 mmol) at 0 °C, 
benzyl chloroformate (16 mL, 1 12 mmol) was added over a period of IS minutes. 
Tbe resulting mixture was stirred at room temperature for 2 hours and extracted with 
hexane. The aqueous solution was freeze dried to provide 2- 

25 [[(benzyloxy)caibonyl](methyl)amino]-ethane-l-sulfonic acid, sodium salt 
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Without further purification, the resultant sodium sulfonate was 
suspended in DMF (200 mL) and cooled to 10 ''C. Thionyl chloride (15 mL) was 
added to the suspension over a period of lOminutes. The resulting mixture was 
stirred at room temp, for 1 hour, and poured into ice, and partitioned with diethyl 
5 ether. The organic extract was washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under vacuum to provide 2- 
[[(benzyloxy)cart)onyl](methyl)-amino]ethane-l-sulfonyl chloride as yellow viscous 
liquid. 

To a suspension of benzyl glycinate hydrochloride salt (6.83 g, 33.8 
10 mmol) in dichloromethane (200 mL) at 0 ''C, a solution of the above sulfonyl chloride ; 

(9.0 g, 30.8 nmiol) in dichloromethane (30 mL) was added over a period of 20 

minutes. Hie reaction mixture was stirred at 0 for 2 hours, washed with ice water. 

Hie organic solution was dried over anhydrous sodium sulfate, filtered and 

concentrated under vacuum to provide benzyl N-({ 2- 
15 [[(benzyloxy)carbonyl](methyl)amino]ethyl}sulfonyl)-glycinate as yeUbw visc^ 

liquid. 

Step 2 : 5-MethyH,2,5-thiadiazepan-4-one 1,1-dioxide 



CH3 




A mixture of the above glycinate (5.1 g, 12.1 mmol; step 1) and 5% 
palladium on charcoal (032 g) in methanol (75 mL) was shaken in a Parr 
hydrogenation under an atmosphere of hydrogen gas at 47 psi at room temperature for 
2 hours. The resultant mixture was filtered through a pad of Celite. The solid filtered 

25 was washed with distilled water. The aqueous filtrate was freeze dried to provide N- 
(methylamino)ethyl-sulfonylglycine. 

A mixture of this methylaminoglycine (0.21 g, 1.07 mmol), 1-hydroxy- 
7-'azabenzotriazole (9 mg, 0.07 mmol), and l-(3Klimethylammopropyl)-3-ethylcarbo- 
diimide hydrochloride (0.22 g, 1.14 mmol) in DMF (50 mL) was stirred at room temp 

30 ovemi^t. The reaction mixture was concentrated under vacuiun. Hie residue was 
subjected to columin chromatography on silica gel eluted with 2.5% methanol in eHhyl 
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acetate. Collection and concentration of appropriate fractions provided S-methyl- 
l,2,S-thiadiazepan-4-one 14-dioxide as white solid. 

Step 3 : A^(4-Huorobenzyl)-5-(l,l-dioxido-5-niethyl-4-oxo-l^,^ 

5 thiadiazepan-2-YD-8-hydroxvTri.61napthvridine-7-caiboxaimde 
A mixture of methyl 5-bromo-8--hydroxy[l,6]naphthyridine-7- 
carboxylate (0.28 g, 1.0 mmol), 5-methyM^,5-thiadiazepan-4-one l,l"<lioxide from 
step 2 (0.178 g, 1.0 mmol) and copper (I) oxide (0.143 g, 1.0 mmol) in pyridine (5 
mL) was heated in an oil bath at 115 °C overnight. The resultant mixtute was filtered, 

10 and the filtrate concentrated under vacuum. The residue was treated with a mixture of 
chloroform (SO mL) and ethylenediamine tetraacetic acid, disodium salt (5 g) in water 
(30 mL) and stirred vigorously at room temp in the presence of air for S hours. The 
slurry was filtered through a pad of Celite. The organic extract was separated, dried 
over anhydrous sodium sulfate, filtered and concentrated under vacuum. Hie residue 

IS was triturated with methanol (2S mL) and the resultant suspension stirred at room 
temperature overnight. Hie solid was filtered, washed with cold (0 '^C ) methanol, 
and dried under vacuum to provide methyl 5-(l,l-dioxido-5-methyl-4-oxo-l,2,S- 
thiadiazepan-2-yl)-8-hydroxy[l,6]-naphthyridine-7-^arboxylate as light brown solid. 
A mixture of the above methyl ester (76 mg, 0.2 nrniol) and 4- 

20 fluorobenzylamine (91 jiL, 0.8 mmol) in l,2H3imethoxyethane (1.3 mL) in a sealed 
tube was heated in an oil bath at 120 °C for 2 hours. The reaction mixture was cooled 
to 0 ""C, and the precipitate collected by filtration. The solid obtained was dissolved 
in DMSO and subjected to HPLC purification on C-18 stationary phase eluted with 
walet/acetonitrile/TPA mobile phase. Collection and lyophilization of appropriate 

2S fractions provided the title compound. 

NMR (400 MHz, CDCI3) 6 13.27 (br s, IH). 9.18 (br s, IH), 8.S9 (br d, 7 = 8.S Hz, 
IH), 8.21 (br s, IH), 7.68 (br d, J = 4.3 Hz, IH), 7.43 (dd, J = 8.2, S.S Hz, 2H), 7.06 
(t, /= 8.6 Hz, 2H), 4.79 <br s, 2H), 4.S1 (br m, 1 H), 4.35 (br m, IH), 4.08 td, 7= 1S.9 
Hz, IH), 3.57 (br m, 2H), 2.84 (s, 3H). 

30 ES MS calcd for C21H20FNSO5S 474 (MH+), found 474.. 

EXAMPLE 170 

iV-(4-Fluorobenzyl)-5-(l , l-dioxido-5-«thyl-4-oxo-l ,2,5-thiadiazepan-2-yl)-8- 
hydroxy-[l ,6]napthyridine-7-carboxamide 
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Step 1 : 



tert-Butyl N-{£2-(ethylamino)ethyl]sulfonyl}glycinate 




5 To a cold (-10 **C) stirred solution of glycine tert-butyl ester (3.0 g, 

22.9 mmol) and triethylamine (7 J niL, 50.9 nmol) in dichloromet^ 
chloro-ethanesulfonyl chloride (2.4 mL, 23 mmol) in dichloromethane (10 mL) was 
added over a period of IS minutes. The resulting mixture was stirred at O/'C for 8 
hours, and at room temperature ovemi^t The product mixture was concentr^ited 

10 under vacuum, and the residue was subjected to colunm chromatography on silica gel 
eluted with 40-50% ethyl acetate in hexane. Collection and concentration of 
appropriate fractions provided tert-butyl N-(ethenesulfonyl)glycinate. 

A solution of the above vinylsulfonyl glydnate (4.07 g, 18.4 mmol) 
and ethylamine in methanol (50 mL, 2M) in methanol (700 mL) was stirred at room 

15 temp, overnight. The resultant solution was concentrated under vacuum to provide 
tert-butyl N-{ [2-(ethylamino)ethyl]sulfonyl } glydnate as yellow viscous liquid which 
crystallized upon standing. This material was used in the following step without 
further purification. 



20 Step 2 : 5-Ethyl-l,2,5-thiadiazepan-4-one 1,1-dioxide 



N 




O H 
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A solution of the above tert-butyl glycinate (18.4 mmol), anisole (30 
inL)» trifluoroacetic acid (20 mL) in dichloromethane (75 mL) was stirred at room 
temperature overnight. The resxiltant mixture was concentrated under vacuum. 

S Residual anisole and trifluoroacetic acid was removed by co-evaporation with toluene 
(3 X 100 mL) to provide the required N-(ethylaminoethanesulfonyl)glycine TFA salt, 
which solidified upon standing. 

To a mixture of the above N-sulfonylglycine TFA salt (0.32 g, 0.98 
mmol), l-hydroxy-7-azabenzotriazole (36 mg, 0.26 mmol), and l-(3-dimethylamino- 

10 propyl)-3-ethylcarbodiimide hydrochloride (0.22 g, 1.13 mmol) in DMF (50 mL), 
diisopropyl-ethylamine was added dropwise to adjust the pH to 5-6, and the resultant 
mixture was stirred at room temp overnight. The reaction mixture was concentrated 
under vacuuna. The residue was subjected to colunm chromatography on silica gel 
eluted with chloroform. Collection and concentration of appropriate fractions 

15 provided 5^thyl-l,2,5-thiadiazepan-4-one 1,1-dioxide as white solid. 

. Step 3 : N-(4-Fluorobenzyl)-5-(l,l-dioxido-5-ethyl-4-oxo-l,2,5-thiadiazepan- 

2-vl) -8-hydroxy-rL61napthvridiT ie-7-caThnxaTnide 

Following the procedure similar to that described in example 169 
20 substituting 5-methyl-l,2,5-thiadiazepan-4-one 1,1-dioxide with 5-ethyl-l,2,5- 
thiadiazepan-4-one 1,1-dioxide, methyl 5-(l,l-dioxido-5-ethyl-4-oxo-l,2,5- 
thiadiazepan-2-yl)-8-hydroxy[l,6]naphthyridine-7-carboxylate was prepared, 

A mixture of the above methyl ester (200 mg, 0.51 mmol) and 4- 
fluorobenzylamine (600 (iL, 0.53 nmiol) in ethyleneglycol diethyl ether (4 mL) in a 
25 , sealed tube was heated in an oil bath at 120 for 1 hours. The reaction mixture was 
diluted with diethyl ether (4 mL) and cooled to 0 X. Hie pink solid precipitated was 
collected by filtration, dissolved in DMSO, and subjected to HPLC purification on C- 
18 stationary phase eluted with wat^/acetonitrile/TFA mobile phase. Collection and 
lyophilization of appropriate fractions provided the title compound. 
30 NMR (400 MHz, DMSO^) 6 11.85 (t, J= 5.7 Hz, IH), 8.78 (dd, J = 4.2, 1.7 Hz, 
IH), 8.22 (dd, J = 8.4, 1.7 Hz, IH), 7.^8 (dd, J = 8.2, 4,2 Hz, IH), 7.38 (dd, J = 8.4, 
5.7 Hz, 2H), 7.06 (t, / = 8.9 Hz, 2H), 4.80 (d, /= 15.8 Hz, IH), 4.60 - 4.45 (br m, 3 
H), 4.13 - 4.06 (br m, 2H), 3.86 (br d, / = 16.5 Hz, IH), 3.71 (br d, J = 15.8 Hz, IH), 
3.49 - 3.34 (m, 2H), 1.12 (t, 7 = 7.1 Hz, 3H). 
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ES MS calcd for C22H22l^505S 488 (MH+), found 4«8. 

EXAMPUB 171 
iV-(4-Huorobenzyl)-5-(14-dioxido-l,5,2-<lithiazepan-2-yl>^^ 
5 [l,6]napthyridine-7-carboxainide 




Stepl : 



l,S,2-Dithiazepane 1,1-dioxide 




10 To a cold (-10 °C) stirred suspension of 2,2'-dithiobis(ethylamine) 

dihydrocMoride (10.8 g, 48 mmol) and triethylamine (45.3 mL) in dichloiomethane 
(500 mL), 2-chloio-ethanesulfonyl chloride (10.45 mL, 100 mmol) in 
dichloromethane (100 mL) was added ov^ a p^od of 1 hour with the temperature 
kept <-5 . The resulting mixture was allowed to warm up slowly to room 

15 temperature and stirred ovemi^t The product mixture was concentrated onto silica 
gel under vacuum, and the residue was loaded onto a column of silica gel and eluted 
with 70% ethyl acetate in hexane. Collection and concentration of appropriate 
fractions provided N,N'-divinylsulfonyl-2,2*-dithiobis(ethylamine) as yellow viscous 
oil. 

.20 To a solution of the above divinylsulfonamide disulfide (1.2 g, 3.6 

mmol) in absolute ethanol at room temperature, sodium borohydride (0.14 g, 3.7 
mmol) was added and stirred at room temperature ovemig^it. Hie product nuxture 
was concentrated onto silica gel under vacuum, and the residue was loaded onto a 
column of silica gel and eluted with 60-70% ethyl acetate in hexane. Collection and 

25 concentration of appropriate fractions provided l,S,2-dithiazepane 1,1-dioxide as 
white solid. 
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Step2 : iV<4-Huoioben2yl)-5-(14KUoxido-5-«thyl-4K)xo-l,2,5-tWadi 

2-vl) *8-hvdn)xv-ri .61napthvridine"7-<;arix)xamide 

Following the proceduie similar to that described in example 169 
S substituting S-methyl-l,2»S-thiadiazepan^-one 1,1-dioxide with l,S,2-dithiazepane 

1,1-dioxide, methyl 5-(l,l-dioxido-5-ethyl-4-oxo-l,2,5^thiadiazepan-2-yl)-8- 

hydroxy[l,6]-naphthyridine-7-carboxylate was piepaied. 

A mixture of the above methyl ester (100 mg, 0.27 mmol) and 4- 

fluorobenzylamine (108 jiL, 0.94 mmol) in absolute ethanol (1 mL) in a sealed tube 
10 was heated in an oil bath at 120 °C for 1 hours. The reaction mixture was 

concentrated under vacuum. The residue was dissolved in DMSO, and subjected to 

HPLC purification on C-18 stationary phase eluted with water/acetonitrile/TPA 

mobile phase. Collection and lyophilization of appropriate fractions provided the tide 

compound. 

15 NMR (400 MHz, DMSO-de) 8 13.85 (hr s, IH). 9.21 (dd, J = 4.2, 1.7 Hz, IH), 
9.11 (t, /= 6.3 Hz. IH), 8.65 (dd, /= 8.6, 1.7 Hz, IH), 7.92 (dd, 7= 8,5, 4.4 Hz, IH), 
7.45 (dd, 7^ 8.8, 5.9 Hz, 2H), 7.19 (t, /= 8.8 Hz, 2H), 4.63 (d, J= 5.9 Hz, 2H), 3.94 
(br s, 2 H), 3.86 (br s, 2 H), 3.13 (br m, 4 H). 
ES MS calcd for C20H19FN4O4S2 463 (MH+), found 463. 

20 

EXAMPLE 172 

iV-(4-Fluorobenzyl)-5-(l , 1 ,5 ,5-tetraoxido-l ,5,2-dithiazepan-2-yl)-8-hydroxy- 
[1 ,6]naptbyridine-7-cari}oxamide 



O 




O OH 

25 

To a stirred suspension of iV-(4-fluoroben2yl)-5-(l,l-dioxido-14»2- 
dithiazepan-2-yl>8-hydroxy-[l,6]napthyridine-7-caiboxanEude (57 mg, 0.12 nunol. 
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Example 171) in dichloromethane (1.2 mL), m-chloioperoxybenzoic acid (73 mg» 
0.42 mmol) in dichloromethane (1 mL) was added. The resulting mixture was stirred 
at loom temperature for 30 minutes. The product noixture was concentrated under 
vacuum, llie residue was dissolved in DMSO, and subjected to HPIX^ purification on 

S C-18 stationary phase eluted with water^acetonitrileTrPA mobile phase. Collection 
and lyophilization of appropriate fractions provided the title compound. 
*H NMR (400 MHz, DMSO-d6) 5 13.70 (br s, IH), 9.42 (t, / = 6.1 Hz. IH), 9.22 (dd, 
J = 4.3, 1.5 Hz, IH), 8.55 (dd, J = 8.6, 1.5 Hz, IH), 7.94 (dd, J = 8.2, 4.0 Hz, IH), 
7.45 (dd, /= 8.5, 5.5 Hz, 2H), 7.19 <t, /= 8.9 Hz, 2H), 4.62 (br s, 2H). 3.47 (br s. 

10 IH), 4.00 (brm,6H), 3.61 (brs,lH). 

ES MS calcd for C20H19FN4O6S2 495 (MH+), found 495. 

EXAMPLE 173 

]V^(4"Fluorobenzyl)-5-(l,4-dimethyl-7^)xo-l,4-diazepan-5-yl)-8-hy(^ 
15 napthyridine-7-carboxanaide 




O OH 



Step 1 : ten-Butyl (2E)-3-(7-{ [<4-fluon)benzyl)amino]carbonyl }-8- 



hydroxy [1 ,6]-naphthyridin-5-yl)-2-pK)penoate 
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A mixtuie of 5-bromo-N-(4-fluorobenzyl)-8-hydroxy- 
[l,6]naphthyridine-7-cari)oxamide (3.00 g, 7.98 mmol), tert-butyl acrylate <5.0 mL, 
34.1 mmol), allylpalladium(II) chloride dimer (0.2S 0.70 nunol), tri-o- 
5 tolylphosphine (0.31 g, 1.68 mmol), sodium acetate (2.09 g, 25,5 mmol) in xylene (SO 
mL) was purged with nitrogen and heated with stirring at 120 in a sealed tube for 
18 hours.. A second portion of allylpalladium(ll) chloride dimer (0.2S g, 0.70 mmol) 
and tri-o-tolylphosphine (0.51 g, 1.68 mmol) was added, and reaction mixture was 
heated at the same temperature for 24 more hours. The resultant product mixture was 

10 filtered through a pad of Celite. The filtrate was diluted with diethyl ether and 
washed with water. The organic extract was dried over anhydrous sodium sulfate, 
filtered, and concentrated under vacuum. The residue was dissolved in DMSO, and 
subjected to HPLC purification on C-18 stationary phase eluted with 
watei/acetonitrile/TPA mobile phase. Appropriate fractions were combined and 

IS concentrated to half of its volume. Aqueous sodium bicarbonate was added to adjust 
the pH to -4. The solid precipitated was collected to provide the title propenoate. 

Step 2 : i\r-(4-Huon>benzyl)-5-(l,4-dimethyl-7K)xo-l,4-diazepan-5-yl)-8- 
hvdroxv-rL61napthvridine-7'Caifaoxamide 

20 A mixture of the above propenoate (0.2S g, 0.59 mmol) in N,N - 

dimethylethylenediamine (2.5 mL) was heated in a pressure tube in an oil bath at 60 
°C for two days. The resultant mixture was diluted with chloroform and washed with 
aqueous ammonium chloride. The organic extract was dried over anhydrous sodium 
sulfate and filtered. Anhydrous hydrochloride was bubbled into the chloroform 

25 solution, and the resultant solution was stirred at room temperature for half an hour. 
The resultant mixture was concentrated under vacuum. The residual solid was 
dissolved in anhydrous DMP (30 mL) and treated with a mixture of l-hydroxy-7- 
azabenzotriazole (52 mg, 0.38 nmiol), H3-dimethylaminopropyl)-3- 
ethylcaibodiimide hydrochloride (0.123 g, 0.64 nmiol) and diisopropylethylamine 

30 (added dropwise to adjust the pH to 5-6). The resultant mixture was stirred at room 
temp overnight and concentrated under vacuum. The residue was dissolved in 
chloroform and washed with water. The organic extract was dried over anhydrous 
sodium sulfate, filtered, and concentrated under vacuum. The residue was dissolved 
in DMSO, and subjected to HPLC purification on C-18 stationary phase eluted with 
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water/acetonitrile/TFA mobile phase. Collection and lyophilization of appropriate 
fractions provided the title con^und as TFA salt 

'H NMR (400 MHz, DMS0-d6) 6 10.28 (br s, IH), 9.83 (br s. IH), 9.25 (br d. / = 
3.83 Hz, IH), 8.65 (br d. / = 7.9 Hz, IH). 7.99 (br d, /= 3.8 Hz, IH), 7.44 (sharp dd, 
/ = 8.3, 5.8 Hz, 2H), 7.20 (sharp t, / = 8.9 Hz, 2H), 5.75 (be s, IH), 4.68 (br s, 2H), 
2.98 (s, 3H), 2.71 (s, 3H). 

ES MS calcd for C23H24FN5O3 438 (1VIH+), found 438. 



EXAMPLE 174 

10 A/-(4-Fluorobenzyl)-5-( 1 -methyl-7-oxo-l ,4-diaz^an-5-yl)-8-hydroxy-t 1,6]- 
napthyridine-7-carboxainide 



15 




20 



O OH 

Following the procedure similar to that described in example 173 step 
2, substimting NJ^'-dimethylethylenediamine with N-methylethylenediamine, the title 
compound was prepared as TFA salt 

'H NMR (400 MHz, DMSO-de) 6 13.80 (br s, IH), 9.81 (t, / = 6.0 Hz, 2H), 9.38 (br 
d,.lH), 9.26 (d, /= 4.2 Hz, IH), 8.61 (d, 7 = 8.6 Hz, IH), 8.01 (dd, 7= 8.2, 4.0 Hi, 
IH), 7.44 (dd, 7 = 8.5, 5.5 Hz, 2H), 7.21 (t, 7 = 8.9 Hz, 2H), 5.66 (t, 7 = 9.9 Hz, IH), 
4.69 (m, 2H), 4.14 (m, IH). 3.41 (m, 3H). 2.98 (s, 3H). 
ESMS calcd for C22H22FN5O3 424 (MH+), found 424. 



EXAMPLE 175 

7V-(4-Fluorobenzyl)-5-(7-oxo-l,4-diazepan-5-yl)-8-hydroxy-[l,6]-napthyridine-7- 
carboxamide 
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O OH 

FoUovving the procedure simUar to that (tescribed in exai^ 
2, substitatmgNJf'-dimethylethylenediaiDine widi etiiylenediamine, ^ 
com^und was prepared as TFA salt 
5 *H NMR (400 MHz, DMSO-de) 6 13.78 (br s, IH), 9.77 (t, / = 6.2 Hz, 2H), 9.34 (hr 
d, IH), 9,22 (d. /= 4.2 Hz, IH), 8.61 (d,7= 8.6 Hz, IH), 8.13 (br s, IH), 7.96 (dd, / 
= 8.6. 4.2 Hz, IH), 7.41 (dd, J = 8.6, 5.9 Hz. 2H), 7.17 (t, /= 9.0 Hz. 2H). 5.66 (t. 7= 
9.9 Hz, IH), 4.65 (m, 2H), 3.74-3.20 (m). 
ES MS calcd for C21H20FN5O3 410 (MH+). found 410. 

10 

EXAMPLE 176 

iV-(4-Fluorobenzyl)-5-[4-(methylsulfonyl)thiomorpholin-2-yl]-8-hydroxy- 
[l,6]napthyridine-7-<:arboxaiiiide 




O OH 

15 

Step 1 : Methyl 8-[(4-inethoxybaizyl)oxy]-5-vinyl-[1.6]-naphthyridine-7- 
caiboxylate 
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A mixtuie of methyl 5-bromo-8-hydroxy-[l,6]-naphthyridme-7- 
caiboxylate (7.73 g, 27.4 mmol), 4-methoxybenzyl chloride (5.15 g, 32.9 mmolX and 
CS2CO3 (10.7 g, 32.9 mmol) in DMF (150 mL) was stirred in an oil bath at 50 °C . 

5 overnight. Additional quantity of 4-methoxybenzyl chloride (0.6 gX and CS2CO3 (1 
g) was added, and the mixture heated at the same tempemtuie for 8 hour. . 
resulting mixture was filtered and concentrated under vacuum. The residue was 
partitioned between dichloromethane and brine. The organic extract was dried over, 
anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

10 dissolved in boiling ethyl acetate (150 mL), hexane was added until solution turn 
cloudy. The resultant slurry was stirred at room temperature overnight The solid 
precipitated was collected by filtration to provide methyl 5-bromo-8-[(4- 
methoxybenzyl)oxy]-[l,6]-naphthyridine-7-carboxylate. 

A mixture of the above bromoester (3.33 g, 8.3 mmol), tri-n- 

15 butyl(vinyl)tin (5.26 g, 16.6 nmiol), tris(dibenzylideneacetone)dipalladium (0) (1.52 
g, 1.6 nmiol), tri(2-furyl)phosphine (0.78 g, 3.3 mmol), copper (J) iodide (0.47 g, 2.5 
nunol) in DMF (120 mL) under an atmosphere of nitrogen in a sealed vessel was 
stirred in an oil bath at 80 for two hours. The resulting mixture was filtered 
through a pad of Celite, and the filtrated concentrated under vacuum. The residue was 

20 partitioned between ethyl acetate and brine. The organic extract was dried over 

anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 
subjected to column chromatography on silica gel eluting with 40-50% ethyl acetate 
in hexane. Collection and concentration of appropriate firactions provided the 
vinylnapthyridine as off-white solid 

25 
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Step 2 : Methyl 5-{ l-hydroxy-2-I(methylsulfonyl)amino3ethyl}-8-{(4- 
methoxybenzyl)oxy]-l,6-naphthyridine-7-carboxylate 




A suspension of the above vinylnapthyridine (1.2 g, 3.4 mmol) in a 
5 solution of chloramine-M (1.56 g, 10.3 mmol; Angew. Chem. Int. Ed. Engl. 1996, 35, 
2810) and hydioquinidine 1,4-phthalazinediyl diether [0.26 g, 0.3 nunol; 
(DHQD)2PHAL, no enantioselectivity was observed in the hydroxyamination of this 
vinylnapthyridine] in mixture of n-propanol (20 mL) and Vfater (20 mL) was treated 
with a solution of osmium tetroxide in 2-methyl-2-propanol (2.5 wt.%, 0.2 mL, 19 
10 pmol) and was stirred at room temperature for 30 minutes. The resultant clear 
solution was concentrated und^ vacuum. The residue was triturated with ethyl 
acetate, and the organic extract was concentrated under vacuum. The residue was 
subjected to column chromatography on silica gel eluting with 5% methanol in ethyl 
acetate. Collection and concentration of appropriate fractions provided the 
15 hydroxylamine derivative as racemic solid. 

NMR (400 MHz, DMSO-d6) 5 9.27 (dd, / = 4.0, 1.5 Hz, IH), 8.98 (dd. /= 8.6, 1.5 
Hz, IH), 7.85 (dd, / = 8.6. 4.0 Hz, IH), 7.42 (d, / = 8.6 Hz, 2H), 7.06 (t, 7= 6.0 Hz, 
IH), 6.95 (d, 7 = 8.6 Hz, 2H), 6.03 (d, / = 6.0 Hz, IH), 5.43 (s, 2H). 5.30 (dd, J = 
12.5, 6.2 Hz, IH), 3.81 (s, 3H), 3.76 (s, 3H). 3.50 (m. 2H), 2.89 (s, 3H). 

20 

Step 3 : Methyl 8-[(4-methoxybenzyl)oxy]-5-[4- 

(methylsulfonyl)thiomorpholin-2-yl]-l,6-naphthyridine-7-caiboxylate 



-315- 



wo 02/30930 



PCTAJS01/314S6 




A cold (0 °C) solution of the above hydroxylsulfonamide (0.52 g, 1.12 
mmol) and triethylamine (0.21 mL, 1.36 mmol) in dichloromethane (28 mL) was 
treated with methanesulfpnyl chloride (0.12 mL, 1.55 nimol) and stirred at the sanae 
5 temperature for 1 hour. The resultant mixture was treated with 1,8- 

diazabicyclo[5.4.0]undec-7-ene (0.51 mL, 3.38 mmol) and stirred at room 
temperature for half an hour. The product mixture was concentrated und^ vacuum, 
and the residue was subjected to column chromatography on silica gel eluting with 
20% ethyl acetate in dichloromethane. C!ollection and concCTtradon of appropriate 
10 fractions provided the corresponding sulfonylaziiidine. 

A solution of the above sulfonylaziridine (0.42 g, 0.9S nmiol) in 
chloroform (20 mL) was purged with nitrogen for 2 minutes. Triethylamine (0.58 g, 
5.73 nmiol) and 2-mercaptoethanol (0.44 g, 5.73 mmol) was added. The mixture was 
sealed and heated at 65 for 3 hours. The product mixture was concentrated under 
15 vacuiun and the residue was subjected to column chromatogr£q)hy on silica gel eluting 
with ethyl acetate. Collection and concentration of appropriate fractions provided the 
• corresponding ring opened hydroxyethylthioether. 

A solution of the above hydroxyethylthioether (0.33 g, 0.63 mmol), 
triphenylphosphine (0.25 g, 0.95 mmol), and diethyl azodicarboxylate <0.16 g, 9.S 
20 mmol) in anhydrous THF (40 mL) was stirred at room temperature overnight. The 
resultant mixture was concentrated onto silica gel, load onto a colunm of silica gel, 
and eluted with 50% ethyl acetate in chloroform. Appropriate fractions w^ 
collected and concratrated. The residue was triturated with anhydrous dietfiyl^ther 
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(2 mL), and tiie solid precipitated was collected by filtration to provide the title N- 
methylsulfonylthiomoipholine compound as off white solid. 

NMR (400 MHz, CDCI3) 6 9.20 (dd, J = 4.2, 1.7 Hz, IH), 8.68 (dd, J= 8.6, 1.7 
Hz, IH), 7.66 (dd, J = 8.6, 4.2 Hz, IH), 7.49 (d, / = 8.7 Hz, 2H), 6.91 (d, / = 8.7 Hz. 
5 2H), 5.53 (d, J = 10.3 Hz. IH). 5.48 (d. / = 10.3 Hz. IH), 4.85 (dd, / = 10.3, 2.7 Hz, 
IH), 4.42 (dd, J = 13.2. 2,0 Hz, IH). 4.25 (dd, J = 10.6, 2.7 Hz, IH). 3.94 (s, 3H), 
3.82 (s, 3H), 3.79 (d, J = 10.3 Hz, IH), 3.77 (d, / = 10.3 Hz, IH). 3.29 (br t, / = 11.7 
Hz, IH), 3.10 (br t, i = 12.3 Hz. IH). 2.89 (s, 3H), 2.75 (br d, / = 13.6 Hz. IH). 

10 Step 4 : iV-(4-Fluorobenzyl)-5-[4-(methylsulfonyl)thiomorpholin-2-yl]-8- 

hydroxy- F 1 >61napthYridine-7-ca rhnx ami de 

A solution of the above N-methylsulfonylthiomorpholine (120 mg. 
Step 3), water (1 mL), and TFA (0.4 xnL) in acetonitrile (30 mL) was stirred at room 
temperature for 6 hours. The resultant mixture was concentrated under vacuum. 

15 Residual water and TFA was removed by co-evaporation with additional acetonitrile 
(3x20mL). Hie residue was triturated with diethyl ether. The solid precipitated was 
filtered, and dried undo- vacuum to provide methyl 8-hydroxy-5-{4-(methylsulfonyl)- 
thiomorpholin-2-}[l,6]naphthyridine-7-carboxylate as light brown solid. 

A mixture of the above methyl ester (90 mg) and 4-fluorobenzylamine 

20 (0.3 mL) in a mixture of methanol (10 mL) and toluene (50 mL) in a sealed tube was 
heated in an oil bath at 120 for 2 hours. The reaction mixture was cooled to 0 
and the precipitate was filtered to provide the title compound. 
^H NMR (400 MHz, DMSO-d6) 5 13.60 (br s, IH), 9.47 (br s, IH). 9.16 (dd, /= 4.1, 
1.2 Hz, IH), 8.90 (dd, 7= 8.6, 1.2 Hz, IH), 7.85 (dd, /= 8.6, 4.1 Hz, IH), 7.44 (dd, / 

25 = 8.6, 5.7 Hz, 2H), 7.18 (t, J = 9.0 Hz, 2H), 4.97 (dd, 7= 9.3, 2.8 Hz. IH), 4.61 (m, 
2H), 4.16 - 3.97 (m, 4 H), 3.19 - 1.09 (m, 2H), 3.06 (s, 3H), 2.79 (d, /= 11.5 Hz, IH). 
ES MS calcd for C21H21FN4O5S2 477 (MH+), found 477. 

EXAMPLES 177 & 178 
30 Ar<4«Huorobenzyl)-5«[4-(methylsulfonyl)-l-^xidothiomorphoUn-2-yl]-8-hydroxy 
[l,6]napthyridine-7-carboxamide and //-(4-fluorobenzyl)-5-[4-(methylsulfonyl)-l,l- 
dioxidothiomorpholin-2-yl]-8-hydroxy-[l,6]napthyridine-7-carboxaniide 
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To a sti]3sd solution of iV^(4-fluorobeDzyl)-S-[4-(methylsulfo 

morpholin-2-yl]-8-hydix)xy-[l ,6]napthyridine-7-<:aiboxamide (55 mg, 0. 1 15 mmol, 
5 example 176) in DMF (2 mL), m-chloropetoxybenzoic add (0.6 mL of 73 mg m- 

CPBAAnL of dichlorometiiane) was added. The resulting mixture was stined at room 
. traiq)erature for 5 hours. A second aliquot of 0.6 ml of m-CPBA isolation was added 

and stiired at room temperature ovonight The i»coduct mixture was concoitrated . 

under vacuum. The residue was dissolved in tiifluoroacetic acid, and subjected to 
10 HPLC purification on C-1 8 stationary phase eluted with water/acetonitrile/TFA 

mobile phase. Collection and lyophilization of appropriate firactions provided, the title 

compounds. 

Example 177 (sulfoxide) 

'H NMR (500 MHz, DMSO-dfi) 5 13.71 (br s. IH), 9.46 (t, 7 = 6.0 Hz. IH), 9.21 (dd. 
15 / = 4.3, 1.5 Hz, IH), 9.00 (br d, 7 = 8.6 Hz, IH), 7.88 (dd, / = 8.6, 4.3 Hz, IH), 7,43 
(dd, /= 8.5, 5.8 Hz, 2H), 7.18 (t, 7= 8.9 Hz, 2H), 5.11 (dd. / = 11.3, 3.0 Hz, IH), 
4.62 (m, 2H), 4.39 (dd,/= 14.3. 11.3 Hz, IH), 3.96 (d,7= 12.8 Hz, IH), 3.83 (d,/= 
12.5 Hz, IH), 3.56 - 3.45 (m, 2H), 3.18 (2H), 3.15 (s. 3H). 
ES MS calcd for C21H21FN4O5S2 493 (MH+), found 493. 

20 

Example 178 (sulfone) 

'HNMR(500MHz,DMSO-d6)5l3.79(brs, IH), 9.54 (t, 7 =6.4 Hz. IH), 9.18<dd, 
/= 4.3, 1,5 Hz, IH), 8.96 (dd, / = 8.6. 1.5 Hz, IH), 7.88 (dd, /= 8.9. 4.3 Hz, IH). 
7.44 (dd, / = 8.5, 5.5 Hz, 2H), 7.19 (t, / = 8.9 Hz. 2H). 5.75 (dd, 7 = 10.9. 3.1 Hz. 
25 . IH), 4.69 -4.54 (m, 3H), 4.19 (dd, 7 = 14.0, 2.5 Hz, 2H), 3.76 (br t, 7 = 13.7 Hz, IH), 
3.49 (d. J = 12.2 Hz, 2H), 3.20 (s, 3H). 
ES MS calcd for C21H21FN4O6S2 509 (MH+), found 509. 
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EXAMPLE 179 
5<2-Acetyl-l-methyIpyimoKdm-3-yI)-iV^(4-HuorobenzyI> 
[1 ,6]napthyndine-7-caxboxaimde 




Step 1 : Methyl 5-(2-acetyl-l-methylpyrazolidiii-3-yl)-8-[(4- 

methoxybenzyl)oxy]-[l ,6]-naphthyiidine-7-carboxylate 
H3C 




10 A mixture of methyl 8-[(4-inethoxybenzyl)oxy]-5-vmyl-[l,6]- 

naphthyridine-7-caiboxyIate (0.26 g, 0.73 mmol), parafonnaldehyde (96 mg), and 1- 
acetyl-2-.methylhydrazine (0.22 g, 2.45 mmol; J. Org. Chem. 1972, 57, 3608) in 
toluene (15 mL) was heated in an oil bath at 120 for 1.5 hour. The resulting 
mixture was concentrated under vacuum. The residue was subjected to colunm 

15 chromatography on silica gel eluting first with a gradient of 0-5% methanol in ethyl 
acetate. Collection and concentration of appropriate fractions provided the title 
acetylpyrazolidine. 
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Step 2 : 5-(2-Acetyl-l-methylpyrazoKdin-3-yl)-^-<4-fluorobe^ 

n .61napthvridine-7-caifaoxaimde • 

A solution of the above acetylpyrazolidine (50 mg, Step 1), water (0.25 

5 mL), and TFA (0.15 mL) in acetonitrile (5 mL) was stbrted at room ten^rature for 6 
hours. The resultant mixture was concentrated under vacuum. Residual water and 
TFA was removed by co-evaporation with additional acetonitrile (3 x 5 mL). Without 
further pruification, the residual oil was treated with 4-fluorobenzylamine (0.2 mL) in 
a mixture of methanol (1 mL) and toluene (8 mL) in a sealed tube was heated in an oil 

10 bath at 120 °C for 2 hours. The product mixture was concentrated under vacuunL 
The residue was dissolved in DMSO, and subjected to HPLC purification on C-18 
stationary phase eluted with water/acetonitrile/TFA mobile phase. Collection and 
lyophilization of appropriate fractions provided idie title compound. 

NMR (400 MHz, Ct)Cl3) 5 9.27 (d, / = 4.3 Hz. IH), 8.83 (d, J = 8.5 Hz, IH). 8.04 

15 (br t, IH), 7.75 (dd, J = 8.3, 5.5 Hz, IH), 7.08 (t, J = 8.6 Hz, 2H), 5.89 (t, / = 8.4 Hz, 
IH), 4.64 (d, J = 5.7 Hz, 2H), 3.2 - 2.4 (m), 2.58 (s, 3H), 2.17 (s, IH). 
ESMS calcd for C22H22FN5O3 424 (MH+), found 424. 

EXAMPLE 180 

20 2-(7- { [(4-fluorobenzyl)amino]carbonyl } -8-hydroxy-l ,6-naphthyridin-5-yl)-l ,2,5- 
thiadiazepan-5-ium 1,1-dioxide trifluoroacetate 




Step 1 : Preparation of rerf-butyl 2-[(vinylsulfonyl)amino]ethylcaibamate. 

To a solution of N-Boc ethylenediamine (1.24g, 7.74nmiol) in 
25 methylene chloride (35ml) at -10 C, was added triethylamine (2.37 ml, 17.0 mmol). 
2-chloro-l-ethanesulfonyl chloride t0.809 mL, 7.74 namol). After 4 hr at -10 C the 
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cold bath was removed and the reaction was stirred for 12 hr at room temperature. 
The reaction was quenched by the addition of Na2C03 (sat aq.) and extracted with 
methylene chloride. The organic extracts were dried CMgS04) and the solvent 
evaporated in vacuo to afford the title compound as an oil which was used in the next 
S step without further purification. 

FAB MS calcd for C9H18N2O4S 151 (MH+-Boc), found 151. 

1h NMR (CDCI3, 400MHz) 8 6,53 (IH, dd, /=9.9 and 16.5Hz), 6.24 (IH, d, 7=16.5 
Hz), 5.95 (IH, d, /=9.9 Hz), 5.09 (IH, s), 4.95 (IH. s), 3.28 (2H, m), 3.15 (2H, m), 
1.45(9H,s)ppm. 

10 

Step 2 : Preparation of 2-[(vinylsulfonyl)amino]ethanamimum chloride. 

A solution of feit-butyl 2-[(vinylsulfonyl)amino]ethylcarbamate (1.60 
g, 6.39 mmol) in EtOAc (55ml) at 0 C, was saturated with HQ gas and then stirred 
for 1 hr. The solvent was evaporated in vacuo to afford the product as a viscous oil. 
15 FAB MS calcd for C5H10N2O2S 151 (MH+), found 151. 

1h NMR (deDMSO, 400MHz) 5 8.06 (3H, s), 7.64 (IH, t, J=5.7Hz), 6.75 (IH, dd, 
7=9.9 and 16.5Hz), 6.08 (IH. d, J=16.5 Hz), 6.05 (IH, d, 7=9.9 Hz), 3.15 (2H, m). 
2.88 (2H, m) ppm. 

20 Step 3 : Preparation of 1,2,5-thiadiazepane 1,1-dioxide. 

A solution of 2-[(vinyIsulfonyl)aniino]ethanarninium chloride (1.17 g, 
6.24 mmol) in methanol (50 ml) at room temperature, was treated with triethylamine 
(0.87 mL, 6.24 mmol) and then stirred for 28 hr. Silica gel (lOg) was added to the 
solution. The solvent was evaporated in vacuo and the remaining silica gel was 

25 applied to a column of silica gel and chromatographed eluting with 4% ammonium 
hydroxide in acetonitrile to afford the title compound as an oil. 
FAB MS calcd for C5H10N2O2S 151 (MH+), found 151. 

1h NMR (d(5DMS0, 400MHz) 8 7.19 (IH, s), 3.26 (2H, m), 2.95-2.85 (6H, m), 2.88 
(2H, m) and 2.60 (IH, m) ppm. 

30 

Step 4 : Preparation of tert-hntyl l,2,5-ftiadiazqiane-5-carboxylate 1,1- 
dioxide. 

To a solution of 1,2,5-thiadiazepane 1,1-dioxide 90.10 g, 0.67 mmol) 
in pyridine (1 mL) was added di-^ert-butyldicarbonate 0.174g, 0.799 mmol). After 24 
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hr the reaction was quenched with NaHCOS (sat aq.) and extracted into methylene 
chloride. The organic extracts were dried (NtgSCH) and the solvent evaporated in 
vacuo. The residue was purified by chromatography (Si02, EtOAc/CH2C12: 1:1) to 
afford the title compound as a white solid. 
5 FAB MS calcd for C9H18N2O4S 151 (MH+-BOC), found 151. 

1h NMR (deDMSO, 400MHz) 5 7.46 (IH, m), 3.55 (2H, m), 3.48 (2H, m), 3.36-3.26 
(2H, m), 3.06 (2H, m), 1.41 (9H. s) ppm. 

Step 5 : Preparation of tert-hutyl 2-(7-{ [(4-fluorobenzyl)amino]carbonyl}-8- 

10 hydroxy-l,6-naphthyridin-5-yl)-l,2,5-thiadiazepane-5-carboxylate 1,1- 

dioxide. 

To a solution of 5"bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6- 
naphthyridine-7-carboxanaide (0.188g, 0.50 mmol), tert-bxxtyl l,2,5-thiadiazepane-5- 
caiboxylate 1,1-dioxide ( 0.12 g, 0.45 mmol) and Ci^O (0.071g, 0.50 mmol) in 

15 pyridine (3 mL) w^ heated at reflux for 16 hr. The reaction was filt^ed and the 
solids washed with CHC13 (lOOmL). The filtrate was stirted for 1 hr with disodium 
ethylenediamine tetraacetate (0.2 g in water lOmL) in the presence of air. The organic 
extracts were stirred for 1 hr with disodium ethylenediamine tetraacetate (0.2g in 
water lOmL) in the presence of air. The organic extracts were dried (MgS04) and the 

20 solvent evaporated in vacuo. The residue was purified by preparative HPLC (Gilson 
semi preparative HPLC system and a YMC Combiprep Pro Column (50^0mm LD., 
C18, S-5 urn, 120A) eluting with 5 - 95% acetonitrile/water (0. 1% TFA) at 15 
ml/min) to afford the title compound after lyophilization. 

iH NMR (deDMSO, 400MHz) 5 9.28-9.18 (1.6H, m), 8.95(0.4H, m), 8.62 (0.6H, d, 
25 J=8.4Hz), 8.48 (IH, d, J=8.4Hz), 7.98-7.88 (IH, m), 7.54-7.42 (2H, m), 7.24-7.16 
(2H, m), 4.75-4.45 (2H, m), 4.20-3.40 (8H, m), 1.43 (3.6H, s) 1.17 (5,4H, s) ppm. 
FAB MS calcd for C25H28FN5O6S 546 (MH+), found 546. 

Step 6 : Preparation of 2-(7- { [(4-fluorobenzyl)amino]caibonyl } -8-hydroxy- 1 ,6- 

30 naphthyridin-5-yl)-l A5-thiadiazepan-5-ium 1,1-dioxide 

trifluoroacetate. 

A solution of tert-hutyl 2-(7-{ [(4-fluorobenzyl)amino]carbonyl }-8- 
hydroxy- 1 ,6-naphthyridin-5-yl)- 1 ^,5-thiadi azepane-5-carboxylate 1 , 1 -dioxide 
(0.088g, 0.185 mmol) in methylene chloride (5 mL) was treated with trifluoroacetic 
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acid (2 mL) at room tempeiature. After 6 hr the solvent was evaporated in vacuo and 
the residue purified by preparative HPLC (Gilson semi preparative HPLC system and 
a YMC Combiprep Pro Column (50X2Qmm ID., C18, S-5 um, 120A) eluting with 5 - 
95% acetonitrile/water (0.1% TFA) at 15 ml/min) to afford the title compound after 
5 lyophilization. 

' 1h NMR (deDMSO, 400MHz) 6 9.46 (IH, s), 9.24 (IH, d, /=4.1Hz), 8.59 <1H, d, 
/=8.4Hz), 7.95 (IH, dd, /=4.1 and 8.4Hz), 7.44 (2H, m), 7.19 (2H, m), 4.66 (2H, d, 
7=6.0Hz), 4.40-3.00 (8H, m), ppm, 

FAB MS calcd for C20H20FN5O4S 446 (MH+), found 446. 

10 

EXAMPLE 181 

A^(4-fluorobenzyl>8-hydroxy-5-[5-(methylsulfonyl)-14-dioxido-l,2,5-^ 
2-yl]-l,6-naphthyridine-7-caiboxamide 




15 Step 1: Preparation of 5-(methylsulfonyl)-l,2,5-thiadiazepane 1,1-dioxide. 

To a solution of 1 ,2,5-thiadiazepane 1,1 -dioxide (0. 10 g, 0.67 mmol) in 
methylene chloride (2 mL) at -10 C was added methane sulfonyl chloride (0.06 mL, 
0.77 mmol) and triethylamine (0.108 mL, 0.77 nmiol). Afker 72 hr the reaction was 
quenched with NaHC03 (sat. aq.) and extracted into methylene chloride. Hie organic 

20 extracts were dried ^gS04) and the solvent evaporated in vacuo. The residue was 
purified by chromatography (Si02, EtOAc/CH2C12: 1:1) to affoni the tifle compound 
as a white solid. 

1h NMR (daDMSO, 400MHz) 5 7.57 (IH, t, J=5.8Hz), 3.55 (2H, t, 7=5.4H2), 3.49 
(2H, t, /=5.8Hz), 3.35 (2H, m), 3.10 (2H, q, 7=5.7 Hz), 2.99 (3H, s) ppm. 

25 
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Step 2 : Preparation of A^(4-fluorobenzyl>8-hydioxy-5-[5-(methylsulfonyl)- 
1, Iniioxido- 1 ,2,5-thiadiazepan-2-yl]-l ,6-naphthyridine-7^ 
caiboxamide. 

To a solution of 5-bromo-N-(4-fluoiobenzyl)-8-hydroxy-l,6- 

5 naphthyridine-7-caiboxamide (0 J47g, 039 mmol), S^methylsulfony^^ 

thiadiazepane 1,1-^oxide ( 0.081 g, 0.355 mmol) and Cu20 (0.056g, 039 mmol) in 
pyridine (2.4 mL) were heated at reflux for 16 hr. The reaction was filtered and the 
solids washed with CHC13 (lOOmL). The filtrate was stirred for 1 hr with disodium 
ethylenediamine tetraacetate (0.2g in water lOmL) in the presence of air. The organic 

10 extracts were stirred for 1 hr with disodium ethylenediamine tetraacetate (0.2g in 

water lOnaL) in the presence of air. The organic extracts were dried (MgS04) and the 
solvent evaporated in vacuo. Die residue was purified by preparative HPLC (tjilson 
semi preparative HPLC system and a YMC Combiprep Pro Colunm (S0X2Qmm LD., 
C18, S-5 um, 120A) eluting with 5 - 95% acetonitrile/water (0.1% TFA) at 15 

15 nil/min) to afford the title compound after lyophilization. 

lHNMR(d6DMSO,400MHz)5 9.23 (lH,d, 7=1. 5Hz). 9.04 (lH, t, 7=6.0H2), 8.66 
(IH, d, y=8.5Hz), 7.74 (IH, dd, 7=4.3 and 8.5Hz), 7.42 (2H, m), 7.02 (2H, m), 4.61 
(2H, m), 4.20-4.00 (2H, m), 4.00-3.80 (2H, m), 3.75-3.60 (IH, m), 3.47 (IH, t, 
7=14.0Hz), 330 (IH, d, 7=14.0Hz), 2.97 (3H, s) ppm. 

20 FAB MS calcd for C21H22FN5O6S2 524 (MH+), found 524. 

EXAMPLE 182 

iV-(4-fluorobenzyl)-8-hydroxy-5(6-methyl-l,l-dioxido-l,2,6-thiadiazinan-2yl)-l,6- 
naphthyridine-7-caiboxamide 




25 O OH 

Step 1 : Preparation of 2-methyl-l^,6-thiadiazinane 1,1-dioxide. 



-324- 



wo 02/30930 



PCT/USOl/31456 



To a solution of N-methyl -1,3-diaminopropane (37.6 mL, 312 nunol) 
and sulfamide (10.0 g, 104 mmol) were heated at reflux for 16 hr. The solvent was 
evaporated in vacuo and the residue was purified by chromatography (Si02, 
EtOAc/CH2C12: 1: 1) to affoid the title compound as an oil 
5 lHNMR(CDCl3,400MHz)5 4.06 (IH, s), 3.52 (2H, m), 3.30 (2H, m), 2.76 (3H, s), 
1.79(2H,m)ppm. 

FAB MS calcd for C4H9N2O2S 151 (MH+), found 151. 

Step 2 : Preparation of ^-(4-fluoroben2yl>8-hydroxy-5(6-inethyl-l,l-dioxido- 

10 l,2,6-thiadiazinan-2yl)-l,6-naphthyridine-7-carboxamide. 

To a solution of 5-bromo-N-(4-fIuorobenzyl)-8-hydroxy-l,6- 
naphthyridine-7-caiboxamide (0.300 g, 0.80 mmol), 2-methyH,2,6-thiadiazinane 1,1- 
dioxide ( 0. 144 g, 0.96 mmol) and Cu20 (0.086 g, 0.60 namol) in pyridine (6.0 mL) 
were heated at reflux for 16 hr. The reaction was filtered and the solids washed with 
15 CHa3 (lOOmL). The filtrate was stirred for 1 hr with disodium ethylenediamine 
tetraacetate (O.Sg) in water (25 mL) in the presence of air. Hie organic extracts were 
stirred for 1 hr with disodium ethylenediamine tetraacetate (0.50 g in water 50 mL) in 
the presence of air. The organic extracts were dried (MgS04) and the solvent 
evaporated in vacuo. The residue was purified by preparative HPLC (Gilson semi 
20 preparative HPLC system and a YMC Combiprep Pro Colunm (50X20mm LD., CIS, 
S-5 urn, 120A) eluting with 5 - 95% acetonitrile/water (0,1% TFA) at 15 ml/min) to 
afford the title compound after lyophilization. 

1h NMR (d6DMS0, 400MHz) 5 13.70 (IH, s), 9.36 (IH, t, /=6.3Hz), 9.16 (IH, d, 
/=4.2Hz), 8.67 (IH, d, /=8.4H2), 7.86 (IH, dd, 7=4.2 and 8.4Hz), 7.43 (2H. m), 7.18 
25 (2H, m), 4.60 (2H, d, /=:6.2Hz), 4.55-4.20 (IH, m), 4.00-3.40 (3H, m). 3.05 (3H, s). 
2.30-1.90 (2H,m)ppm. 

FAB MS calcd for C20H20FN5O4S 446 (MH+), found 446. 

EXAMPLE 183 

30 iV-(4-fluorobenzyl)-8-hydroxy-5-{methyl[(l-methyl-l/Wmidazol-4- 
yl)sulfonyl]amino}-l,6-naphthyridine-7-caiboxamide 
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O OH 



Step 1 : Preparation of Ml-cUmethyl-ljF)r-imidazole-4-sulfonamide. 

To a solution of (l-methyHH-iniidazol-4-yl)sulfonyl chloride (3.14 g, 
17.4 mmol) in methylene chloride was added a solution of methylamine (26 mL of a 
5 2M solution in THF, 52 mmol). The resulting mixture was stined at room temperature 
for 16 hr. Water (25 niL) was added and the mixture was extracted with methylene 
chloride (2X100 mL). The combined organic extracts were washed with wat^ (10 
mL) and dried (MgS04). The solvent was evaporated in vacuo to afford the titile 
compound. 

10 1h NMR (CDCI3, 400MHz) 5 7-51 (IH, s), 7.49 (IH, s), 4.71 (IH, s), 3.77 (3H, s), 
2.70(3H,m)ppm.. 

Step 2 : Preparation of methyl 8-hydroxy-5-{methyl[(l-methyl-l/3r-iinida2ol-4- 
yl)sulfonyl]amino}-l,6-n^hthyridine-7-cari50xylate. 

15 A solution of methyl-5-bromo- 8-hydroxy-l,6-naphthyridine-7- . 

carboxylate (0.969g, 3.42 mmol), iV,l -dimethyl- lH-imidazole-4-sulfonamide ( 0.60 g, 
3.42 mmol) and Cu20 (0.49g, 3.42 nrniol) in pyridine (15 mL) was heated at reflux 
for 16 hr. The reaction was filtered and the solids washed with CHC13 (lOOmL). Hie 
filtrate was stined for 1 hr with disodium ethylenediamine tetraacetate (1.0 g) in wat^ 

20 (20mL)inthepresenceof air. Hie organic extracts were stirred for Ihr with 

disodium ethylenediamine tetraacetate (1.0 g in water 20 mL) in the presence of air. 
The organic extracts were dried (MgS04) and the solvent evq)orated in vacuo. The 
residue was suspended in acetonitrile (10 mL) and the resulting solid collected by 
filtration. The solids were washed with diethyl ether (5 mL) and dried in vacuo to 

25 afford the title compound as a solid. 
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1h NMR (dfiDMSO, 400MHz) 5 1 1.45 (IH, s), 9.22 (IH, dd, /=4.2 and 1.6Hz). 8.85 
(IH, dd, /=1.6 and 8.6Hz), 7.93 (IH, dd, 7=4.2 and 8.4H2). 7.88 (IH, s), 7.80 (IH, d, 
7=1.1 Hz), 3.91 (3H, s), 3.74 (3H, s), 3.18 (3H, s) ppm. 
FAB MS calcd for C13H15N5P5S 378 (MH+), found 378. 

Step 3 : Preparation of NK4-fluorobenzyl)-8-hydroxy-5-{methyl[(l-me^^^ 
lH-imidazol-4-yl)sulfonyl]anMno}-l,6-naphthyridine-7-caAoxan^ 
A solution of the methyl ester fix)m step 2 (0. lOg, 0.265 mmol) and 4- 
fluorobenzylamine (0.033mL, 0.29 mmol) in toluene (1 mL) was heated at 130C in a 
10 sealed tube for 72 hr. 4-fluorobenzylamine (0.033mL, 0.29 mmol) was added and 
heating continued at 130 C for 16 hr. The solvent was evaporated in vacuo. The 
residue was purified by preparative HPLC (Waters PrepPak Column, C18 elating with 
5 - 95% acetonitiile/waler (0.1% TFA) at 100 nal/min) to afford the title compound 
after lyophilization. 

15 1h NMR (daDMSO, 400MHz) 5 9,26 (IH, d, 7=2.9Hz), 8.84 (IH, d, 7=8.0Hz), 8.51 
(IH, m), 7.78 (IH, dd, 7=4,2 and 8.4Hz), 7.39 (2H, m), 7.31 (IH, s), 7.10 (2H, m), 
7.00 (IH, s) 4.64 (2H, d, 7=3.8Hz), 3.52 (3H, s) and 3.34 (3H, s) ppm. 
FAB MS calcd for C21H19FN6O4S 471 (MH+), found 471. 

20 EXAMPLE 184 

iV-[4-fluoro-2-(methylsulfonyl)ben2yl]-8-hydroxy-5-{methyl[(l-methyl-lH-inud 
4-yl)sulfonyl]amino}-l,6-naphthyridine-7-carboxamide 



H3C 




_^S02 O OH 
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Step 1 : Preparation of iV-[4-fluoro-2-(methylthio)benzyl]-8-hydroxy-5- 
{methyl[(l-methyl4H-inudazol-4-yl)sulfonyl]amino}-l,^^ 
naphthyridine-7-carboxainide. 

A solution of methyl 8-hydroxy-5-{methyl[(l-methyl-liy-imidazol-4- 
S yl) sulfonyl]amino}-l,6-n^hthyridine-7-carboxylate. (0.14g, 0.371 nunol) and l-[4- 
fluoro-2-(methylthio)phenyl]methanamine (0.102 g, 0.594 mmol) in toluene (1 mL) 
were heated at 130C in a sealed tube for 72 hr. The solvent was evaporated in vacuo! 
The residue was purified by preparative HPLC (Waters PrepPak Column, C18 eluting 
with 5 - 95% acetonitrile/water (0.1% TFA) at 100 ml/min) to afford the title 
10 compound after lyophilization. 

1h NMR (CDCI3, 400MHz) 8 9.26 (IH, d, J=42 Hz), 8.89 (IH, dd, 7=8.4 and 
1.5Hz), 8.23 (IH, t, y=6.1Hz), 7.80 (IH, dd, /=4.4 and 8.6Hz), 7.40-7.30 (2H, m), 
7.25 (IH, m), 7.00 (IH, dd, 7=9.4 and 2.5Hz), 6.88 (IH, dt, 7=2.5 and 9.8Hz) 4.65 
(2H, d, 7=6.2Hz), 3.59 (3H, s) and 3.37 (3H, s) and 2.53 (3H, s) ppm, 
15 FAB MS calcd for C22H21EN6O4S2 517 (MH+), found 517. 

Step 2 : Preparation of iV-[4-fluoro-2-(niethylsulfonyl)benzyl]-8-hydroxy-5- 
{methyl[(l-nQLethyl-lH-imidazol-4-yl)sulfonyl]anuno}-l,6- " 
naphthyridine-7-caiboxamide. 

20 To a solution of the thioether from step 1 (0.06g, 0. 1 16 mmol) in 

methylene chloride (2 mL) was added 3-chloroperbenzoic acid (0.08 g, 0.46 mmol of 
50% solid) and stirred for 1 hr at room temperature. The reaction was quenched by the 
addition of sodium thiosulfate (0.2 g) and NaHC03 (sat. aq. 10 mL) and extracted 
with methylene choride (2X20 mL). The organic extracts were dried (MgS04) and 

25 the solvent was evaporated in vacuo. The residue was purified by preparative HPLC 
(Gilson semi preparative HPLC system and a Xterra RP18 Colimm (S0X20mm LD., 
C18, 5 um) eluting with 5 - 95% acetonitrile/water (0.1% TFA) at 15 ml/min) to 
afford the title compound after lyophilization. 

iH NMR (CDCI3, 400MHz) 5 13.10 (IH, s), 9.26 (IH, dd, 7=4.2 and 1.5 Hz), 8.85 
30 (IH, dd, /=8.5 and L5Hz), 8.78 (IH, t, 7=5.0 Hz), 7.84 (IH, dd, 7=4.8 and 8.5Hz), 
7.80-7.70 (2H, m), 7.63 (IH, m), 7.45-7.34 (2H, m). 4.89 (2H, d, 7=6.6Hz), 3.74<3a 
s) and 3.31 (3H, s) and 3.20 (3H, s) ppm. 
FAB MS calcd for C22H21FN6O6S2 549 (MH+), found 549. 
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EXAMPLE 185 . 



N-7-[4-fluoio-2-(methylsulfonyl)ben2yl]-8-hydroxy 
naphthyridine-S,7-dicarboxamide 





O 



OH 



5 



Stepl : 



Preparation of 4-fluoro-2-(methylthio)benzoic acid 

A solution of 2-bromo-4-fluorobenzoic acid (15 g, 68.5 mmol, 



Aldrich) in THF (150 inL) imder Axgoh at 0 degrees C was treated with 
cWoro(methyl)niagnesiuin (5.64 g, 75.34 mmol, 2.94 M in THF) over 5 minutes. The 

10 temperature during addition was maintained below 10 degrees C. The resulting 

solution was cooled to -78 degrees C and n-butyllithium (9.65 g, 150.7 mmol, 2.5M in 
hexanes) was added over 10 minutes. The reaction was kept below -65 degrees C 
during the addition. The reaction was stirred at -78 degrees C for 50 minutes. A 
solution of (methylditiuo)metiiane (38.71 g, 410.9 mmol) in THF (20 mL), precooled 

15 to -78 degrees C, was added by cannula. The reaction was stirred for 10 minutes, 

warmed to zero degrees C and stirred at zero degrees C for 2 hours until a solid began 
to precipitate. The reaction was allowed to warm to 25 degrees C. The material was 
filtered and the solid partitioned between ethyl acetate (400 mL) and water (400 mL). 
The water layer was acidified with HCl to pH of less than 1 and then extracted with 

20 ethyl acetate (4 x 500 mL). The organic was dried over Na2S04, filtered, and reduced 
to a small volume in vacuo to produce crystals. The crystals were filtered and dried in 
vacuo to afford the tide compound. 

1h NMR (4-DMSO, 400MHz) 5 7.98 (IH, dd, / = 8.8. 6.4 Hz), 7.15 (IH, d, 7 = 10.8 
Hz), 7.05 (IH, dd, 7 = 8.8, 6.4 Hz), 2.41 (3H, bs) ppm. 
25 EI HRMS exact mass calcd for C8H7FO2S 186.0151 (M), found 186.0151. 

Step 2 : Preparation of 4-fluoro-2-(methylthio)benzamide. 
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To a solution of 4-fluoro-2-(methylthio)benzoic acid (8. 1 g, 43.6 
mmol) in degassed DMF (100 mL) under nitrogen was added ammonium chloride 
(4.66 g, 87.2 mmol) followed by l-hydroxy-7-azabenzotriazole (11.87 g, 87.2 mmol) 
and ]y;]y;iV-diisopropylethylamine ( 30.38 mL, 174.4 mmol). To this mixture was 
5 added iV-[3-(dimethylamino)pn}pyl]-Ar-€thylcaibodiimide hydrochloride and the 
reaction was stirred for 16 hour. IXMS analysis indicated that the leaction was 
complete. The DMF was removed in vacuo and the residue was partitioned betwera 
methylene chloride (800 mL) and 5% aqueous HCl (400 ml). The organic phase was 
washed with water (400 mL), saturated sodium bicarbonate solution (400 mL), and 

10 brine (400 mL). The organics were dried over Na2S04, filtered, and reduced to a 
small volume in vacuo. The product crystallized upon solvent reduction. The crystals 
were filtered £md dried m vacuc» to afford the tide compound. 
iHNMR (CDCI3, 400MHz) 8 7.67 (IH, dd, / = 8.4. 5.86 Hz), 7.00 (IH, dd, / = 
9.89, 2.4 Hz). 6.88 (IH, dd, 7 = 8.4, 2.4 Hz), 2.48 (3H, s) ppm. 

15 APa HRMS exact mass calcd for CgHgENOS 186.0783 (MH+), found 186.0365. 

Step 3 : Preparation of l-[4-flucMro-2-(methylthio)phenyl]methanamine. 

A slurry of 4-fluoro-2-(methylthio)benzamide (9 g, 48.6 mmol) in 
diethyl ether (500 mL) was cooled to zero degrees C under nitrogen and lidiium 

20 aluminum hydride ( 5.53 g, 145.8 mmol, 1.0 M in diethyl ether) was added dropwise. 
The reaction was allowed to stir with slow warming to 25 degrees C overnight. The 
reaction was quenched via the addition of water (5.53 mL), 15% NaOH (5.53 mL) 
and water (16 mL). The mixture was stirred, the lithium salts precipitated out and 
were filtered off. Hie organic filtrate was washed with saturated sodium bicarbonate 

25 (300 mL) and brine (300 mL), dried over Na2S04, filtered and reduced to a small 
volume. The resulting brown oil was placed under high vacuum to give the desired 
compound as a free base. 

iHNMR (rf-DMSO, 400MHz) 6 7.43 (IH, t, / = 7 Hz), 7.03 (IH, dd, / =10.0, 2.4 
Hz), 6,94 (IH, ddd, J = 8.8, 6.4, 2.4 Hz ), 3.64 (2H, s), 2.50 <3H, s) ppm. 
30 APCI HRMS exact mass calcd for CgHioFNS 172.0591 (MH+), found 172.0566. . 

Step 4 : Preparation of dimethyl 8-hydroxy-l ,6-naphthyridine-5,7- 

dicarboxylate. 
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Dimethyl 8"(benzoyloxy)-l ,6-naphthyridine-5,7-<iicarbox^ate (2.0 g, 
5.46 mmol, prepared as in Example 164) was dissolved in dry methanol (4.Qml) in a 
pressure tube. Benzylamine (0.S8 g, 5.46 mmol) was added and the reaction capped 
and heated to 80 degrees C under nitrogen for 16 hours. LCMS analysis indicated that 
5 the reaction was complete. The reaction was transferred to an Erlenineyer flask and 
then diethyl ether was added to precipitate the product. Filtered and dried the solid in 
vacM<7 to obtain the desired compound 

1h NMR (d-DMSO, 400MHz) 5 9.21 (IH, dd, J = 8.8, 1.46 Hz), 8.92 (IH, m). 7.71 
(IH, dd, 7 = 8.8, 4.0 Hz), 3.86 (3H, s), 3.81 (3H. s) ppm. 
10 FAB HRMS exact mass calculated for C12H10N2O5 263.0663 (MH+), found 
263.0663. 

Step 5 : Preparation of methyl 7<{[4-fluoro^2-(methylthio)benzyl]amino}- 
carbonyl>-8-hydroxy-l,6-naphthyridine-5-carboxylate. 

15 A slurry of dimethyl 8-hydroxy-l,6-naphttiyridine-5 J-dicaiboxylate 

(0.25 g, 0.953 mmol), l-[4-fIuQro-2-(methylthio)phenyl]methanamine (0.326g, 1.91 
mmol) and MA/iiV-diisopropylethylamine (170 uL, 0.953 mmol) in toluene (4.0 mL) 
were heated in a pressure tube at 1 10 degrees C for 18hrs. The reaction was 
incomplete by LCMS analysis and solids remained undissolved. DMF (1 mL) was 

20 added to solubilize the reagents and the reaction was again heated in a pressure tube at 
110 degrees C for 18hrs. Upon cooling to room temperature, the resulting solution 
was transferred to a round bottom flask and reduced to a small volume. The residue 
was partitioned between methylene chloride and water. The organic layer was dried 
with Na2S04, filt^ied and reduced in vacuo. The material was crystallized with a 

25 small amount of chloroform. Hie solid was filtered and dried in vacuo to afford the 
desired compound as a white solid. 

Ir NMR (d-DMSO, 400MHz) 5 9.55 (IH, bs). 9.18 (IH, d, / = 4.0 Hz), 9.10 (IH. d, 
/ = 8.4 Hz), 7.90 (IH, m), 7.30 (IH, dd, / = 8.4, 7.2 Hz), 7.14 (IH, dd, / = 10.4. 2.4 
Hz), 6.97 (IH, m), 4.56 (2H, d, J = 6.0 Hz), 3.90 (3H, s), 2.55 (3H, s) ppm. 
30 FAB HRMS exact mass calcd for C19H16FN3O4S 402.0919 OMH+). found 

402.0916. 

Step 6 : Preparation of 7-({ [4-fluoro-2-(methylthio)benzyl]amino}carbonyl)-8- 
hydroxy-l,6-naphthyridine-5-carboxylic acid. 
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To a solution of methyl 7-({ [4-fluoro-2-(methylthio)ben2yl]aniino}- 
caibonyl)-8-hydroxy-l,6-naphthyridine-5-carboxylate<0.180 g, 0.448 mmol) in 4 mL 
of dioxane: methanol (3:1) was added 1.34 mL of a stock solution of 1 N NaOH 
(1.34 mmol). The leaction was stin:ed for 3 hours at 80 degiees C. The reaction was 
S determined to be complete by LCMS analysis. The solvent was removed in vacuo and 
the residue partitioned between 5% HCl and methylene chloride. The organics were 
reduced to give desired compound as a solid 

1h NMR (d-DMSO, 400MHz) 6 10.16 (IH, bs), 9.64 (IH, d, J = 8.8 Hz), 9.21 (IH, 
d, / = 4.0 Hz), 7.93 (IH, dd, / = 8.4, 3.6 Hz), 7.37 (IH, dd, J = 8.4, 6.0 Hz), 7.17 
10 (IH, dd, / = 10.0, 2.4 Hz), 7.01 (IH, m), 4.61 (2H, d, 7 = 6.0 Hz), 2.55 (3H. m) ppm. 
FAB HRMS exact mass calcd for C18H14FN3O4S 388.0762 (MH+), found 
388.0787. 

Step 7 : Preparation of N-7-[4-fludro-2-(methylthio)benzyl]-8-hydroxy-N-5- 
15 J^-S-dimethyM,6-naphtfayridine-S,7-dicarboxamdde. 

To a stirred solution of 7-({ [4-fluoro-2-(methylthio)benzyl]amino}- 
carbonyl)-8-hydroxy-l,6-naphthyridine-5-carboxylic acid (0.174 g, 0.448 mmol) in 
DMF at 25 degrees C was bubbled in gaseous dimethylamine for 5 minutes; To this 
was added BOP (0.238g, 0.54 mmol). The reaction was stirred for 1 hour and was 
20 determined to be complete by LCMS analysis. The DMF was removed in vacuo and 
the residue was partitioned between methylene chloride and water. The organic phase 
was washed with brine, dried over Na2S04, filtered and reduced to a small volume in 
. vacuo. The residue was crystallized from methanol. The product was filtered and 
dried in vacuo to afford the desired compound. 
25 1h NMR (rf-DMSO, 400MHz) 8 9.14 (IH, bs), 8.35 (IH, m), 8.17 (IH, m), 7.78 (IH, 
m), 7.28 (IH, dd, /= 8.0, 6.8 Hz), 7.13 (IH. dd. J = 8.0, 2.0 Hz), 6.95 (IH, m), 4.51 
(2H, d, y = 6.4 Hz), 3.12 (3H, s). 2.89 (3H, s). 2.55 (3H. s) ppm. 
FAB HRMS exact mass calcd for C20H19FN4O3S 415.1235 (MH+), found 

415.1210. 

30 

Step 8 : Preparation of N-7-[4-fluoro-2-(methylsulfonyl)benzyl]-8-hydroxy-N- 

5-,N-5-dimethyl-l ,6-naphthyridine-5 ,7-dicarboxamide. 
To a solution of the N-7-[4-fluoro-2-(methylthio)benzyl]-8-hydioxy- 

N-5-J^-5-dimethyl-l,6-naphthyridine-5,7-dicarboxamide (0.150 g, 0.362 nmiol) in 
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methylene chloride (4 mL) under nitrogen was added 3-chloroperoxybenzoic acid 
(60% by weight, 0.187 g, 1.09 mmol) and the reaction was stirred 1 hour. The 
teaction was incomplete by LCMS analysis so an additional 30 mg of 3- 
chloroperoxybenzoic acid was added. The reaction was complete in 1 hour. To 

5 destroy residual oxidizing agent a drop of DMSO was added to the reaction and 

stirring was continued for 18 hours. The reaction solution was diluted with methylene 
chloride and extracted with a saturated solution of aqueous sodium bicaibonate (3 
times). The organic was dried over Na2S04, filtered and reduced to a small volume. 
Diethyl ether was used to triturate the product which crystallized. The crystals were 

10 filtered and dried in vacuo to afford the title compound . 

IhNMR (i/-DMSO, 400MHz) 5 13.5 (IH, bs), 9.80 (IH, bs), 9.18 (IH, bs), 8.38 
(IH, d, 7 = 8.4 Hz), 7.82 (IH, m), 7.74-7.66 (2H, m), 7.60 (IH, m), 4.93 (2H, d, 7 = 
6.4 Hz), 3.46 (3H, m), 3.13 (3H, m), 2.89 (3H, m) ppm. 
FAB HRMS exact mass calcd for C26H19FN4O5S 447.1133 (MH+), found 

15 447.1138. 

C. H, N calculated for C20H19PN4O5S 2.1 H20, 0.2 Et20 %C 50.05, %H 5.09, %N 
11.23, found %C 50.08, %H 4.59, %N 10.75. 

EXAMPLE 186 

20 Sodium 5-(l,l-dioxido-l,2-thiazinan-2-yl)-7-({[4-fluoK>-2-(methylsulfonyl)te 
amino }carbonyl)-l ,6-naphthyridin-8-olate 




Step 1 : . Preparation of 4-fluoro-2-(methylthio)ben2onitrile. 

2,4-difluorobenzonitrile (2.0 g, 14.38 mmol) and thiomethoxide (1.02 
25 g, 14.38 nmiol) were placed in an oven dried 100 mL round bottom flask fitted with a 
reflux condenser. Toluene (40 mL) was added and the reaction solution was put 
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under an atmosphere of Argon. TTie reaction was heated to 90 deg C over 48 hours. 
The crude reaction was cooled and concentrated in vacuo. ITie residue was taken up 
in niethylene chloride and extracted with water. The organic phase was dried 
(MgS04), filtered and concentrated to afford a white solid. The solid was dissolved 

5 in a minimal amount of methylene chloride and purified on an ISCO colunm (1 10 g 
silica) with a gradient of 100% hexanes to 80% hexanes/20% ethylacetate over 15 
min, then 20%EtO Ac/80% Hexanes for 5 min. The collected firactions were 
evaporated in vacuo to afford the desired material in a 7.5: 1 ratio 4-fluoro-2- 
(methylthio)benzonitrile: 2-fluoro-4-(methylthio)ben2onitrile. The white solid was 

10 carried on to the next step without further purification. 

IhNMR (CDCI3, 400MHz, major legioisomer) 5 7,56 (IH, dd, 7 = 5.58, 8,51 Hz), 
6.95 (la dd, /= 2.38, 9.34 Hz), 6.88 (IH, dt, /= 2.38, 8.24 Hz), 2.54 (3H, s) ppm. 
EI ffilMS exact mass calcd for CgH^RNS 167.0203, found 167.0205 

IS Step 2 : Preparation of 4-fluQro-2-(methylsulfonyl)benzonitrile. 

4-fluoio-2-(methylthio)benzonitrile (1.59 g, 9.51 mmol, 7.5:1 mixture 
of regioisomers from Step 1) was dissolved in methylene chloride (50 mL) and 3- 
chloroperoxybenzoic acid (60% by weight, 4.6 g, 16 nunol) was added. The reaction 
was put under an atmosphere of Argon and stirred overnight at ambient temperature. 

20 The reaction was quenched with saturated aqueous sodium bicarbonate (2 x 100 mL). 
The organic phase still contained some 3-chloroperoxybenzoic acid by LCMS 
analysis so 1 mL DMSO was added and stirred for 1 hour. The organic phase was 
then extracted again with saturated aqueous sodium bicarbonate (100 mL), dried 
(MgS04), filtered and concentrated to afford the desired material as a 7:1 ratio of 4- 

25 fluoro-2-(methylsulfonyl)beiizonitrile:2-fiuoro-4-(methylsulfonyl)-benzonitriIe. 
Selective crystallization from miethanol, filtration and drying in vacuo afforded the 
desired 4-fluoro-2-(methylsulfonyl)benzonitiile as white crystals. 
1h NMR (CDCI3. 400MHz, major regioisomer) 5 7.93 (IH, dd, / = 4.77, 8.51 Hz), 
7.90 (IH, dd, 7 = 2.36, 7.70 Hz), 7.45 (IH, ddd, / = 2.56, 7.24, 8.47 Hz). 3.28 (3H. s) 

30 ppm. 

m HRMS exact mass calcd for CsHeFNSOa 199.0103, found 199.0103 

Step 3 : Preparation of l-[4-fluoro-2-(methylsulfonyl)phenyllmethanaminium 

chloride. 
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4.fluorx)-2-(methylsulfonyl)benzonitrile (5,6 g, 28J1 
added to a dry Parr bottle. Ethanol (SO mL) and cone HCl (10 mL) were added and 
the reaction solution put under an Argon atmosphere. 10% Pd/C (1 gram) was added 
and the reaction vessel placed on a Parr hydiogenation apparatus. Tlie reaction was 

S placed under an atmosphere of H2 (SO psi) and shaken overnight After overnight the 
ratio of starting material to product was 50:50. The reaction was filtered throu^i 
celite and concentrated slightly. Cone. HCl (10 mL) and 10% Pd/C (1 gram) were 
added and the reaction was again put under H2 (50 psi). The reaction was again 
shaken overnight. The crude reaction was filtered through celite and concentrated to 

10 afford the desired material as a white solid. 

1H NMR (CDQs, 400MHz) 6 7.86 (IH, dd, /= 2.74, 8.24 Hz), 7.74 (IH, dd, 7 = . 
5.03, 8.51 Hz), 7.57 (IH, dt, J = 2.75, 8.15 Hz), 4.45 (2H, s), 3.27 (3H. s) ppm. 
MS calcd for C8H10ENO2S 203 (MH+), found 204. 

EI HRMS exact mass calcd for C8H10FNO2S 203.0410, found 203.0416 
15 C3,N calcd for C8H10PNO2S 1.1 HQ %C 39.49, %H 4.6, %N 5.76, found %C , 
39.50, %H4.34, %N 5.56 

Step 4 : Preparation of methyl 5-bromo-8-{ [(4-methylphenyl)sulfonyl]oxy }- 

1 ,6-naphthyridine-7-carboxylate. 

20 To a slurry of methyl 5-bromo-8-hydroxy-l,6-naphthyridine-7- 

carboxylate (5.0 g, 17.66 mmol, prepared as in Example 113) in chloroform (20 mL) 
under nitrogen was added iV,iV,iV-diisopropylethylamine (3 .72 mL, 26.49 Draiol). 4- 
Methylbenzenesulfonyl chloride (4.04 g, 21.20 mmol) was added over 5 minutes and 
the reaction was heated to 40 degrees C and stirred one hour. The completed reaction 

25 was cooled to 25 degrees C and 1 : 1 methanol: water was added to precipitate the 

product which was filtered, washed with more 1:1 noetiianohwater and dried in vacuo. 
This afforded the desired product as a solid. 

1h NMR (d-DMSO, 400MHz) 5 9.03 (IH, dd, / = 4.4, 1 Hz), 8.64 (IH, dd. 7 = 8.8, 
1.0 Hz), 7.92 (IH, dd, J = 8.8, 4.4 Hz), 7.70 (2H, d, J = 8.0), 7.40 (2H, d, J = 8.0 Hz), 
30 3.76 (3H, m), 2.42 (3H, m) ppm. 

FAB HRMS exact mass calcd for C17H13 BrN205S 436.9802 (MH+), found 

436.9807 
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Step 5 : Preparation of methyl 5-(14-dioxido-l,2-thiazinan-2-yl)-8-{[^^ 
methylphenyl)sulfonyl]oxy}-l,6-naphthyridine-7-carboxylate. 
To a slurry of methyl 5-bromo-8-{ [(4-methylphenyl)sulfonyl]oxy }- 
l,6-naphthyridine-7-carboxylate (7.55 g, 17.27 mmol) in degassed DMF<20 mL) in a 

5 pressure tube was added l,2-thiazinane-l,l-dioxide (2.8 g, 20.7 mmbl, prepared as in 
White et al, J.Org Chenu 1987, 52: 2162) followed by 2,2'-bipyridine (3.24 g, 20.7 
mmol) and copper (I) oxide powder (2.96 g, 20.7 mmol). The pressure tube was 
closed and heated to 118 degrees C overnight. Celite (0.5 g) was added to the 
resulting sluny and this was filtered through a plug of DMF wetted celite. The solids 

10 were washed with more DMF (10 mL) and the filtrate transferred to a large 

Erlenmeyer flask (IL) fitted with a 2 inch stirring bar. The volume was brought up to 
200 mL with chloroform and a solution of ethylenediaminetetraacetic acid 
monohydrate (13.3 g, 35.7 mmol) in 140 mL of water was added. The biphasic 
mixture was vigorously stirred, open to the air, for 3 hours. The organic phase was 

15 separated and retreated with another solution of ethylenediaminetetraacetic acid 

monohydrate (13.3 g, 35.7 mmol) in 140 mL of water overnight (16 hrs). The organic 
was separated and washed with water and dried over Na2S04, filtered, and reduced to 
a small volume in vacuo. The product solidified during solvent reduction. The solid 
was broken up and dried to afford the desired product 

20 LCMS calcd for C21H21N3O7S2 492.082 (MH+). found 492.51 

Step 6 : Preparation of methyl 5-(l,l-dioxido-l,2-thia2inan-2-yl)-8-hydroxy- 

l,6-naphthyridine-7-carboxylate. 

To a solution of methyl 5-(l,l-dioxido-l,2-thiazinan-2-yl)-8-{ [(4- 
25 methylphenyl)sulfonyl]oxy}-l,6-naphthyridine-7-carboxylate<6.0 g, 12.2 mmol) in 
DMF (50 mL) under nitrogen at zero degrees C was added sodium mefhoxide (49.40 
mL, 24.70 nomol, 0.5 M in Methanol). The cold solution was allowed to stir for one 
hour. Acetic acid (1 .64 mL, 27.4 nimol) was added followed by water to piedpitate 
the product. The mixture was allowed to stand for one hour. The crude reaction was 
30 filtered and the solids were washed with 1:1 methanol: water and dried in vacuo to 
afford the desired product. 

1h NMR (d-DMSO, 400MHz) 5 9.20 (IH, d, 7 = 4.0 Hz), 8.61 (IH, d, / = 8.4 Hz), 
7.91 (IH, dd, 7 = 8.4, 4.0 Hz), 3.96 (3H, m), 3.87 (IH, bs), 3.79 (IH, bs), 3.32 (2H, 
m), 2.27 (3H, m), 1.66 (IH, m) ppnt 
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FAB HRMS exact mass calcd for C14H15N3O5S 338.0805 (MH+), found 338.0793 
C, H, N calculated for C14H15 N3O5S 0.40 H20 %C 48.80, %H 4.62, %N 12.20, 
found %C 48.79, %H 4.35, %N 12.15. 

5 Step 7 : Preparation of 5-(l,lKlioxido-l,2-thiazinan-2-yl)-N-[4-fluoro-2- 
(methylsulfonyl)benzyl]-8-hydroxy-l,6-naphthyridine-7-carto^ 
To a sluny of methyl 5-(l,l-dioxido-l,2-thiazinan-2-yl)-8-hydioxy- 
l,6-naphthyridine-7-caiboxylate (2.11 g, 6.26 mmol) in ethanol (30 mL) in a pressure 
flask was added l-[4-fluoro-2-(methylsulfonyl)phenyl]methanaminium chloride 

10 followed by iV,MN-diisopropylethylamine ( 2.17 mL. 12.52 mmol). The pressure flask 
was purged with nitrogen and closed. The reaction was heated to 80 degrees C for 16 
hours. The reaction containing residual solids was cooled and determined to be 
incomplete by IX::MS analysis. Added degassed DMP (10 mL) to solubilize 
remaining solids, resealed the pressure tube and reheated to 80 degrees C overnight 

15 The reaction was cooled, transferred to a round bottom flask and reduced to a small 
volume in vacuo. The residue was partitioned between methylene chloride and 
saturated aqueous sodium bicarbonate. The organic layer was washed with water, 
dried over Na2S04, filtered and reduced to a small volume in vacuo. The residue was 
crystallized via the addition of 5 mL of methanol. The crystals were filtered and dried 

20 in vacuo to afford the title compound. 

iH NMR (rf-DMSO, 400MHz) 5 13.41 (IH, s), 9.19 (2H, d, / = 4.0 Hz), 8.60 (IH, d, 
J = 8.4 Hz), 7.89 (IH, dd, J = 8.4, 4.0 Hz), 7.79-7.71 (2H, m), 7.64 (IH, dd, / = 8.4, 
2.4 Hz), 4.98 (2H, d, J = 3.6 Hz), 3.84 (2H, m), 3.48 (5H, m), 2.29 (3H, m), 1.69 (IH, 
bs) ppm. 

25 APa HRMS exact mass calcd for C21H21FN4O6S2 509.0960 (MH+), found 
509.0936 

C, H, N calculated for C21H21 F N4O6S2 0.15 H20 %C 49.33, %H 4.20, %N 10.96, 
found %C 49.37, %H 4.08, %N 10.85. 

30 Step 8: Preparation of sodium 5-(l,l-dioxido-l,2-thiazinan-2-yl)-7-({i;4- 

fluon)-2Kmethylsulfonyl)beiizyl]amino}carbonyl)-l,6-naphthyridin-8- 
olate. 

To a slurry of the free base (0.25 g, 0.5 mmol) from step 7 in acetone 
(10 mL) was added methanol (2 mL) and 1 N aqueous NaOH (0.49 mL, 0.49 mmol). 



-337- 



wo 02/30930 



PCTAJSOl/31456 



Tht yellow solution was reduced to a small volume and the tesidue was crystallized 
from methanol. The crystals were filtered and dried in vacuo to afford the sodium salt 
form of the title compound. 

1h NMR (d-DMSO, 400MHz) 8 12.41 (IH, m), 8.79 (IH. dd, / = 4.0, 1.6 Hz). 8.26 
5 (IH, dd, / = 8,4, 1.6 Hz), 7.71-7.57 (3H, m), 7.54 (IH, dd, / = 8.4, 4.0 Hz), 4.90 (2H, 
d, J = 6.0 Hz), 3.88-3.77 (2H. m), 3.48 (4H, m), 3.20 (IH, m), 2.50 (IH. m), 2,22 
(2H.m),1.49(lH,m)ppm. 

APCI HRMS exact mass calcd for C21H20FN4O6S2 531.0779 (M+Na). found 
531.0811 

10 C, H, N calculated for C21H20 F N4 Na OeSa -0.85 H20 %C 46.21, %H 4.01, %N 
10.27, found %C 46.19, %H 3.68. %N 10.02. 

EXAMPLE 187 

Sodium 5-(l,l-dioxido-1.2-tiiiazinan-2-yl)-7-(( [2-(methylsulfonyl)benzyl]- 
15 amino }carfoonyl)-l,6-naphthyridin-8-olate 



CH2C12 (100 mL) and cooled to 0 deg C. A solution of mCPBA (51 g, 250 mmol) in 
20 CH2a2 (470 mL) was added and the solution allowed to warm to room temperature. 
The reaction was stirred overnight. Added more mCPBA (18 grams, 88 nunol) and 
the reaction went to completion over 2 hours. The reaction solution was quenched 
witii aqueous saturated NaHC03 and Hi&n washed witii H20 and brine. Th& organic 
phase was dried (MgS04), filtered and concentrated in vacuo to afford a white solid. 
25 The solid was dissolved in ethanol (100 mL) and cooled in the refrigerator overnight. 
The white crystals that formed were collected by filtration to afford the desired 




Step 1 : 



Preparation of 2-(methylsulfonyl)benzonitrile. 
2-(methylthio)benzonitrile (17.6 grams, 112 nraiol) was dissolved in 



material. 
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iH NMR (CDCla, 400MHz) 5 8.20 (IH, dd, / = 1,20. 7.78 Hz), 7.91 (IH, dd, J = 
1.38, 7.42 Hz), 7.82 (IH, ddd, J = 1.56, 7.78, 14.64 Hz), 7.78 (IH, ddd, 7= 1.46, 
6.14, 13.56 Hz), 3.27 (3H, s) ppm. 
MS calcd for C8H7NO2S 181 (M). found 182 (MH+). 

5 

Step 2 : Preparation of l-[2Kmethylsulfonyl)phenyl]methanai^ 

Raney Ni (1.5 grams) was washed with methanol and placed in a Parr 

flaskwithmethanolsaturated withNH3 (50mL). 2-(Methylsulfonyl)benzonitrile 

(3.0 grams, 16.6 mmol) was added to the Parr flask and the reaction mixture was put 
10 under an atmosphere of H2 (45 psi). The reaction vessel was shaken on a Parr 

apparatus overnight, depressurized and the filtered through a pad of celite. This 

solvent was removed in vacuo to afford the desired product. 

iHNMR (CDCI3, 400MHz) 8 8.05 (IH, bs), 7.63 (IH, bs), 7.43 (IH, bs)i 7.31 (IHi 

bs), 4.2 (2H, bs), 3.16 (3H, s) ppm. 
15 MS calcd for C8H11NO2S 185 (M), found 186 (MH+). 

Step 3 : Preparation of 5-bromo-8-hydroxy-N-[2-(methylsulfonyl)benzyl]-l,6-: 
naphthyridine-7-carboxamide. 

Methyl 5-bromo-8-hydroxy-l,6-naphthyridine-7-carboxylaie (500 mg, 

20 1.77 mmol, prepared as in Example 113) and l-[2- 

(methylsulfonyl)phenyl]methanamine (491 mg, 2.65 nunol) were suspended in 10 mL 
methanol in an oven-dried Schlenck tube. iTie solution was purged with Argon for 1 
minute and capped. The solution was heated to 80 deg C with stirring over 4 days. 
Upon cooling a white solid precipitated out of the methanol. LCMS analysis 

25 indicatedthattheprecipitate was the desired product. Filtration and subsequent 
washing with methanol (10 mL) afforded the desired material as a white solid. 
iH NMR (CDQa, 400MHz) 5 9.16 (IH, dd, /=1.64. 5.21 Hz), 8.71 (IH. m), 8.53 
(dd, IH, /=1.64, 8.43 Hz), 8.06 (IH. dd, /=1.28, 7.88 Hz), 7.70 (2H, m), 7.64 (IH, dt, 
J=1.28, 7.69 Hz), 7.51 (IH, dt, / = 1.28, 8.0 Hz), 5.03 (2H. d. / = 5.35 Hz). 4.20 (IH, 

30 bs), 3.22 (3H, s) ppm. 

MS calcd for Ci7Hi4BrN304S 436 (M), found 437 (MH+). 

APa HRMS exact mass calcd for Ci7Hi4BrN304S 435.9961 (MH*), found 

435.9948 (MH^. 
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Step 4 : Preparation of 5-bromo-7-({ [2- 

(methylsulfonyl)benzyl]aimno}cari>onyl)-l,6-naph 
methylbenzenesulfonate. 

5-bromo-8-hydroxy-N-[2-<methylsulfonyl)benzyl]-l,6-naph^ 

5 7KJarboxamide (700 mg, 1.60 nimoLX/?4oluenesitf^ 

nunol) and triethylamine (335 uL, 2.41 nunol) were dissolved in CHaClZ (20 mL) 
and wanned to 40 degC with stirring. After overnight most of the starting material 
was consumed and product was present. The crude reaction was diluted with 
saturated aqueous NaHCOS (20 mL) and the aqueous back extracted with CH2C12 (2 

10 X 20 mL). The organic phase was dried with MgS04, filtered and concentrated in 
vacuo. The crude white solid was carried on to the next step without fiuther 
purification. 

MS calcd for C24H26BrN306S2 589 (M), found 590 (MH+), 
APa HRMS exact mass calcd for C24H20BrN3O6S2 590.0050 CMOET), found 
15 590.0048 (MH*). 

Step 5 : Preparation of 5-(l,l-dioxido-l,2-thia2inan-2-yl)-7-({[2- 

(methylsuIfonyl)-benzyl]amino}caibonyi)-l,6-naphthyridin-8-yl^ 
methylbraizenesulfonate. 

20 IntoanovendriedSchlencktube was placed 5-bromo-7-({ [2- 

(methylsulfonyl)benzyl] amino }carbonyl)-l ,6-naphthyridine-8-yl-4- 
methylbenzenesulfonate (200 mg, 0.35 mmol), 2,2*-dipyridyl (65 mg, 0.42 mmol), 
copper(I)oxide (59.6 mg, 0.42 nunol) and 1,2-thiazinane 1,1-dioxide 
(56 mg, 0.42 mmol, prepared as in Example 152). DMF (1.0 mL) was added and the 

25 suspension degassed with Argon for 1 minute. The tube was sealed and heated to 120 
degCfor2hours. LCMS analysis of the crude reaction after 2 hours showed starting 
. material consumed and desired product the major component of the reaction mixture. 
The crude reaction was diluted with 10 mL chloroform and 15 mL 10% EDTA 
.disodium salt. Hie reaction mixture was stirted vigorously overnight and the layers 

30 separated. The organic phase was washed once with 10% EDTA solution and the 
aqueous phase back extracted with 20 mL chloroform. The organic phase was dried 
(MgS04), filtered and concentrated in vacuo to afford a yellowish solid. The crude 
solid was taken forward to the next step without ftirther purification. 
MS calcd for C28H28N4O8S3 644 (M), found 645 (^fl^*). 
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Step 6 : Preparation of 5-(l jKiioxicio-l^-thiazinan-2-yl)"8-hydroxy-N-[2- 
(methylsulfonyl)-benzyl]-l,6-n^hthyridine-7-cariK)xaim 
5-(14-dioxido-l,2-thiazinan-2-yl>7-({[2-(methylsul^^ 
5 benzyljamino }carbonyl)-l,6-naphthyridin-8-yI-4-methylbenzenesi^ (220 mg, 
0.34 mmol) was dissolved in methanol (10 mL) and NaOMe (5S mg» 1.02 znmol) was 
added. The reaction was stirred overnight at room temperature. The crude reaction 
was diluted with water (10 mL) and extracted with CH2C12 (2x10 mL). The organic 
phase was dried (MgS04), filtered and concentrated in vacuo to afford a yellow oily 
10 solid. The material was suspended in methanol and a yellow precipitate fell out of 
solution. Washing with fresh methanol (2 x 10 mL) gave the diesired product as an 
off-white solid. 

1h NMR (CDCI3, 400MHz) 8 13.3 (IH, s), 9.13 (IH, dd, 7=1.65, 4.21 Hz), 8.83 (IH, 
t, J = 6.78 Hz), 8.62 (IH, dd, / = 1.65, 8.43 Hz), 8.02 (IH, dd, / = 0.92, 7.88 Hz), 
15 7.78(d,lH,/=7.51Hz),7.67,(lH,dt,J=1.28,6.86Hz),7.64(lH,dd,7=4.22, 
8.43 Hz), 7.54 (IH. dt, J = 1.28, 7.69 Hz), 4.91 (2H, d, / = 6.78 Hz), 4.12 (IH, t, / = 
12.2 Hz), 3.56 (IH, t, J = 12.2 Hz), 3.25 (IH, m), 3.16 (3H, s), 2.46 (4H, m), 1.66 
(IH, m) ppm. 

MS calcdforC2lH22N406S2 490 (M), found 491 (MET). 
20 APCI HRMS exact mass calcd for C21H22N4O6S2 491.1034 OVIH*), found 
491.1054 (MH^). 

C, H, N calculated for C21H22N4O6S2 0.55 MeOH %C 50.93, %H 4.48. %N 1 1.02, 
found %C 50.93, %H 4.80, %N 11.03. 

25 Step 7 : Preparation of sodium 5-(l,l-dioxido-l,2-thiazinan-2-yl)-7-({ [2- 
(methylsuIfonyl)benzyl]amino}carbonyl)-l,6-naphthyridin-8-olate. 
5-(l,l-dioxido-l,2-thiazinan-2-yl)-8-hydroxy-N-[2-(methylsulfonyl)- 
benzyl]-l,6-naphthyridine-7-caiboxamide (53 mg, 0.108 mmol) was suspended in a 
1:1 mixture of ethanol and acetone (1 mL each). NaOH (130 uL, 1 M) was added and 

30 the starting material dissolved. After 1 hour the sodium salt precipitated- The sample 
was concentrated in vacuo to afford the desired material as a yellow solid. 
1h NMR (CD3OD, 400MHz) 6 8.80 (IH, bs), 8.45 (IH, d, / = 8.06 Hz), 8.00 (IH, d, 
/= 7.87 Hz). 7.79 (IH, d, /= 8.06 Hz), 7.64 (IH, t, J = 7.60 Hz), 7.56 (IH, dd, /= 
4.03, 8.24 Hz), 7.48 (IH, t, 7= 7.60 Hz) 5.10 (2H,s), 3.98-3.83 (2H, m), 3.63 (IH, 
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in), 3.30 (3H, s), 3.14-3.10 (IH, m), 2.70-2.60 (IH, m), 2,40-2.33 (2H, m), 1.66.L57 
(lH,m)ppin. 

ESI HRMS exact mass calcd for C21H22N4O6S2 513.0873 (M+Na), found 513.0909 
(M+Na). 

5 calcd for C21H21N4O6S2I.7S Na, 0.8 H20, %C 46.35, %H 4.19, %N 103; 

found %C 46.79, %H 4.20, %N 9.70. 

EXAMPLE188 

Sodium 7-[({2-[(dimethylamino)sulfonyl]-4-fluorobenzyl)amino) carbonyl]-5-(l,l- 
10 dioxido-l,2-thiazman-2-yl)-l,6-naphthyridin-8-olate 




Step 1 : Pieparation of 5-fluoFO-N,N,2-trimethylbenzenesulfonamide. 

A solution of S-fluoro-2-methyl-benzenesulphonyl chloride (S.Og, 24.0 

IS mmol, Lancaster cat # 12627) dissolved in THP (lOOmL) was saturated vdth 

dimethylamine gas and left to stir at room temperature for one hour. The ammonium 
chloride salts were then removed by vacuum filtration and the filtrate was 
concentrated to a yellow oil. The oil was dissolved in a minimal amount of ethyl 
acetate and purified on an Isco column (llOg silica) running a 10 to 25% 

20 EtOAc/Hexane gradient over 40 minutes. The collected fractions were concentrated 
in vacuo to afford the desired material as a yellow oil. 

*H NMR (CDQa, 400 MHz) 5 7.60 (IH, dd, J = 2.75, 8.61 Hz), 7.29 (IH, dd , / = 
2.93, 8.43 Hz), 7.16 (IH, ddd, /= 2.75, 8.14, 8,14 Hz ), 2.93 (6H, s), and 259 (3ft s) 
ppm. 

25 MScalc'dforCgHuFNOaS 217 (M), found 218 (MH+). 
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Step 2 : Preparation of 2-(bromomethyl)-5-fluoro-N J^-dimethyl- 

benzenesulfonamide. 
' A mixture of S-fluoro-N,N,2-triinethylbenzenesulfonainide (S.20g, 

24.0 nunol) and N-bromosucxiniinide (4.69g, 26.4 mmol) in dry CC14 (lOQmL) was 
5 refluxed overnight under nitrogen. Cooled the reaction and filtered off the 

succinimide salts by vacuum filtration, washing with CC14. The concentrated filtrate 
was dissolved in a minimal amount of ethyl acetate and purified on an Isco column 
(1 lOg silica) running a 0 to 20% EtOAc/Hexane gradient over 40 minutes. The 
collected fractions were concentrated in vacuo to afford the desired material as a 
10 yellow oil in a ratio of 3.5: 1 with the starting material. 

NMR (CDC13, 400MHz) 6 7.64 (2H, m), 7.31 (IH, m), 4.87 (2H,s). and 2.88 (6H, 

s). 

Step 3 : Preparation of 2-(azidomethyl)-5-fluoro-N,N- 
dimethylbenzenesulfonamide. 

Sodium azide (2.36g, 36.3 nmiol) was added to 2-0)romomethyl)-S- 
fluoro-N^-dimethylbenzenesulfonamide (4.30g, 14.S mmol) dissolved in DMF 
(lOOmL). The reaction was stirred for one hour at room temperature under nitrogen. 
The excess sodium azide was filtered off by vacuum filtration and the filtrate was 
concentrated to a brown oil. The crude material was purified on an Isco column 
(1 lOg silica) running a 0 to 20% EtOAc/Hexane gradient over 40 minutes. The 
collected firactions were concentrated in vacuo to afford the desired material as a 
yellow oil in a ratio of 3.5:1 with 2-(bromomethyl)-5-fluoro-NJ^- 
dimethylbenzenesutfonamide. 

1h NMR (CDCI3, 400MHz) 5 7.61 (2H, m), 7.32 (IH, m), 4.79 (IH, s), and 2.85 
(6H,s). 

Step 4 : Preparation of 2-(aminomethyl)-5-fluor6-NJ^-dimethyl- 
benzenesulfonamide. 
30 A mixture of 2-(azidomethyl)-5-fluoro-N^- 

dimethylbenzenesulfonamide (3.57g, 13.8 nunol) and 5% palladium on carbon (0.89g, 
25% w/w) in absolute ethanol (lOOmL) was stirred under a balloon of hydrogen gas 
for one hour. The reaction was filtered through a small pack of celite and the filtrate 
was concentrated in vacuo to a yellow oil. The crude material was purified by 



15 



20 



25 
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preparative HPLC. (Gilson semi preparative HPLC system using a Waters Delta pak 
column (3(10x40 mm IJ^Ocaitridges, CI 8, IS ^m pore size) eluting vnSi S - 95% 
acetonitrile/water (0.1% TFA) at 30 ml/min) to afford the desired product as a white 
solid. 

5 1h NMR (DMSO, 400MHz) 6 8.24 (2H, bs), 7.75 (2H, m), 7.67 (IH, dd, /= 2.48, 
8.61 Hz), 4.34 (2H, s) and 2.78 (6H. s). 

Step 5 : Preparation of 5-brbmo-N-{2-[(dimethylamino)suIfonyl]-4- 

fluorobenzyl}-8-hydroxy-l,6-naphthyridine-7-carboxamide. 

10 A mixture of 5-bromo-8-hydroxy-l,6-naphthyridine-7-carboxylic acid 

methyl ester (l.OOg, 3.53 mmol, see Example 113), 2-(aminomethyl)-5-fluoro-N,N- 
dimethylbenzenesulfonamide (1.64g, 7.07 namol), and triethylaimne (0.99 mL, 7.07 
nunol) in EtOH (8 mL) and DMF (2 mL) was heated to 78'*C ovemi^t. The mixture 
was cooled to 40°C and glacial acetic acid (0.81 mL, 14.1 mmol) was added. The 

15 mixture was allowed to cool to room temperature and water was added dropwise . 
while sonicating to facilitate the product precipitating out of solution. The solids were 
collected by vacuum filtration to afford the desired product as a light yellow solid. 
1hNMR(DMSO,400MHz)5 13.5 (lH,bs), 9.62 (lH,bs), 9.24 (lH,d,7= 3.84 
Hz), 8.60 (IH, d, J = 8.42 Hz), 7.97 (IH, dd, / = 4.21, 8.42 Hz), 7.58 (3H, m), 4.90 

20 (2H,d,7=5.86Hz)and2.85(6H,s). 

Step 6 : Preparation of 5-bn)mo-7-[({ 2-[(dimethylamino)sulfonyl]-4- 

fluorobenzyl }amino)carbonyl]-l,6-naphthyridin-8-yl 4- 
methylbenzenesulfonate. 

25 Trielhylamine (0.65 mL, 4.66 nmiol) was added slowly to a suspension 

of 5-bromo-N-{2-[(dimethylamino)sulfonyl]-4-fluorobenzyl}-8-hydroxy-l,6- 
naphthyridine-7-carboxamide (1.50 g, 3.10 mmol) in chloroform (15 mL) to give a 
yellow cloudy solution. p-Toluenesulfonyl chloride (0.71 jg, 3.73 mmol) was fhsa 
added slowly and the mixture was aged at 40®C for five hours. Hie mixture was 

30 quenched with 10% KHSO4 solution and the layers were separated The aqueous 
layer was extracted twice more with CHCI3. The combined organic extracts were 
washed once with brine, dried over Na2S04, filtered, and concentrated in vacuo to a 
cmde yeUow oil. The oil was dissolved in a minimal amount of CHCI3 and purified 
on an Isco colunm (1 lOg silica) running a 0 to 2.5% MeOH/CHCla gradient over 30 
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minutes. The collected fractions weie concentrated in vacuo to afford the desired 
material as a white solid foam. 

1h NMR (CDQa, 400MHz) 6 8.94 (IH, dd, 7 = 1.65, 4.20 Hz), 8.55 (IH, dd, / = 
1.46, 8,61 Hz), 8.39 (IH, t, / = 6.32 Hz). 7.89 (2H, d, 7 = 8.24 Hz), 7.78 (IH, dd, / = 
5 5.31, 8.61 Hz), 7.66 (IH, dd, /= 4,21, 8.43 Hz), 7.61 (IH, dd, /= 2.65, 8.52 Hz), 
7.32 (2H, d, J = 8.43 Hz), 7.25 (IH, m), 4.91 (2H, d, / = 6.59 Hz), 2.93 (6H, s) and 
2.48 (3H,s). 

Step 7 : Preparation of 7-[({2-[(dimethylamino)sulfonyl]-4- 

10 fluorobenzyl } aminQ)carbonyl]-5- (1,1 -dioxido- 1 ,2-thiazinan-2-yl)- 1 ,6- 

naphthyridin-8-yl 4-methylbenzenesulfonate. 
In a siniilar nianner to 5-(l,l-dioxido-l,2-thiazinan-2-yl)-7-({[4- 
fluo^o-2-(methylsuIfonyl)benzyl]a^lino}caIbonyl)-l,6-naphthyri£^ 4- 
methylbenzenesulfonate (Example 187), the tide compound was prepared and tfie 
15 crude solid was taken forward to the next step without furth^ purification. 
MS calcd for C29H30FN5O8S3 691 (M), found 692 (MH+). 

Step 8 : Preparation of N-{2-[(dimethylamino)sulfonyl]-4-fluorobenzyl)-5- 
(l,l-dioxido-l,2-thiazinan-2-yl)- 8-hydroxy-l,6-naphthyridine-7- 

20 carboxanude. 

Dissolved 7"[({2-[(dimethylamino)sulfonyl]-4- 
fluorobenzyl } amino)carbonyl]-5- (1,1 -dioxido- 1 ,2-thiazinan-2-yl)- 1 ,6-naphthyridin- 
8-yl 4-methylbenzenesulfonate (271 mg, 0.39 mmol) in DMF (0.5 mL) and added to a 
solution of sodium metfaoxide (53 mg, 0.98 mmol) in methanol (3.0 mL). The 

25 reaction was stirred at 50^C for one hour, cooled, and glacial acetic acid (56 pL, 0.78 
nunol) was added. The reaction was stripped down three times from methanol. 
Ethanol was added while sonicating the flask to crash out the product. Collected the 
solids by vacuum filtration to afford the desired compound as a yellowish solid. 
MS calcd for C22H24FN5O6S2 537 (M), found 538 (MH+). 

30 APCl HRMS exact mass calcd for C22H24FN5O6S2 538.1225(MH+), found 538,1195 
(MH+). 

iRNMR (DMSO, 400MHz) 5 13.5 (IH, bs), 9.19 (IH, d, 7 = 4.21 Hz), 9.14 (IH, m), 
8.61(1H, d, 7 = 8.43 Hz), 7.90 (IH, dd, / = 4.22, 8.52 Hz), 7.69-7.56 (3H, m), 4.92 
(2H, m), 3.85 (2H, bs), 3.51 (2H, bs), 2.87 (6H, s), 2.28 (3H, m), and 1.68 (IH, bs). 
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Step 9 : Preparation of sodium 7-[({2-[(dimethylamino)sulfonyl]^ 

fluorobenzyl } aniino)caibonyl]-S-( 1 , 1 -dioxido- 1 ,2-fhiazinan-2-yl)- 1 »6- 
naphthyridin-S-olate. . ^ 

5 To a suspension of N-{2-[(dimethylaniino)sulfonyl]-4-fluoiobenzyl}- 

5-(l,l-dioxido-l,2-thiazinan-2-yl)- 8-hydroxy-l,6-naphthyridine-7-carboxamide (147 
mg, 0.27 mmol) in acetonitrile (1 mL) was added IN sodium hydroxide (287 jiL, 0.29 
mmol). After the solution became homogeneous, the sample was concentrated in 
vacuo to afford the title compound as a yellow solid. 
10 1hNMR (DMSO,400MHz)5 12.2 (1H, t, J = 5.86 Hz), 8.79 (1H, d, 7 = 4.03 Hz), 
8.30 (IH, d, 7 = 8.43 Hz), 7.70 (IH, dd, / = 5.68, 8.42 Hz), 7.61-7.526 (3H, m), 4,87 
(2H, m), 3.87-3.78 (2H, m), 3.51 (IH, m), 3.31-3.17 (2H, m), 2.84 (6H, s), 2.24 (2H, 
bs), and 1.52 (lH,m). 

Anal, calcd for C22H23FN5Na06S2^1.35 H2O: C, 45.26; H, 4.44; N, 11.99. Found: C, 
15 45.25; H, 4.09; N, 11.84. 

EXAMPLE189 

iV-(4-fluorobenzyl)-8-hydroxy-5-(l-meftiyl-5-oxopyrrolidin-3-yl)-l ,6-naphthyridiner 
7-carboxamide 




20 O OH 

Step 1 : Preparation of N-(4-fluorobenzyl>8-hydroxy-l,6-naphthyridine-7- 
caiboxamide 

Methyl 8-hydroxy-l,6-naphthyridin©-7-caiboxylate (10.0 grams, 48.9 
mmol) prepared as described in Bxample 1 was dissolved/suspended in MeOH tl(X) 
25 mL) and treated with 4-fluorobenzylamine (6. Ig, 48.9 mmol). The reaction was 
brought to reflux and the MeOH allowed to evaporate until the total volume was 
approximately 30 mL. The reaction was refluxed for 5 hours more and a white solid 
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precipitated The reaction was cooled and the solid collected by filtration, washed 
with a minimum of MeOH and dried on the pump to give the product as a white solid. 
1h Nl^ (rf-DMSO, 400MHz) 5 13 J (s, ^ 

3.5 Hz), 8.92 (IH, s), 8,61 (IH, d, 7=8.2 Hz), 7.83 (IH, dd, /= 4.2, 8.2 Hz), 7.43 <2H, 
5 m), 7.16 (2H,m), 4.55 (2H,d,/=6.4 Hz). 

ESI HRMS exact mass calcd for C16H12N3O2F 298.0987 (MH*), found 298.1029 

(MH^. 

Step 2 : Preparation of N-(4-fluorobenzyl)-8-hydroxy-5-iodo-l,6- 
10 naphthyridine-7-carboxamide 

To a solution of N-(4-fluorobenzyl)-8-hydroxy* 1 ,6-naphthyridine-7- 

carboxamide (7.0g, 23.6 mmol) in chloroform (125 ml) and DMF (10 ml) was added 

N-Iddosucdnimide (10.6g, 47.1 mmol) and this was stirred under nitrogen for 0.5 

hours. The chloroform was then removed under reduced pressure leaving just the 
15 DMF solution. Wat^ was then added which caused oily solids to crash out of the 

solution. The flask containing the product was then placed in a sonicator and the 

resulting beige solids were collected by vacuum filtration. 

iH NMR (rf-DMSO, 400MHz) 5 13.67 (IH, s), 9.67 (IH, bs), 9.15 (IH, d, 7= 4.2 

Hz), 8.40 (IH, d, /= 8.6 Hz), 7.91 (IH, dd, 7= 4.2, 8.5 Hz), 7.44 (2H, dd, 7= 5.6, 8.4 
20 Hz),7.17(2H,m),4.55(2H,d.7=6.4Hz). 

CjajS calcd for C,6HnN302n ' 0.5 H20, %C 44.47, %H 2.80, %N 9.72; found %C 

44.38, %H 2.62, %N 9.60. 

Step 3 : Preparation of N-(4-fluorobenzyl)-8-hydroxy-5-(5-oxo-2,5- 

25 dihydrof uran-3-yl)-l ,6-naphthyridine-7-carboxamide 

The iodide from step 2 (4.37g, 10.32 mmol) was dissolved in 
anhydrous toluene (40 ml) in an oven dried flask that was purged with nitrogen. 
Dichlorobis(triphaiylphospine)palladium QS) (660 mgs., 0.94 nunol) and 4- 
(tributylstannyl)furan-2(5H)-one, (3.85 g, 10.32 nmiol) (prepared as described by 
30 Gregory J. Hollingworth, Gemma Perkins, and Joseph Sweeney, 7. Chem. Soc, 

Perkins 1. 1996, 1913) were then added to the reaction. After four hours at reflux the 
reaction was cooled and the solids that precipitated fit>m the solution were collected 
by vacuum filtration. Tlie product contained 17% of an impurity: N,N -bis(4- 
fluorobenzyl)-8,8'Hfihydroxy-5,5-bi-l,6-naphthyridine-7,7*-<licarboxanu 
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Major component of sample: 

NMR (DMSO, 400MHz) 8 9.77 (IH, t, J=6.4 Hz), 9.23 <1H, d, /=3.4 Hz). 8.92 
(IH, d, 7=8.0Hz), 7.91-7.88 (IH, dd, 7=8.6 and 4.2 Hz), 7.46-7.42 (2H, dd, 7=8.6 and 
5.6 Hz), 7.18 (2H, t, 7=8.9 Hz), 6,99 (IH, s), 5,69 (2H, s), 4.60 <2H, d. 7=6.4 
5 ppm. 

ESHRMS exact mass calcd. for C20H14N3O4F 380.1041 0^4H+), found 380.1050. 

Step 4 : Preparation of N-(4-fluorobenzyl)-8-hydroxy-5-[l-methyl-2- 
(methylamino)-5-oxopyrrolidin-3-yl]-l,6-naphthyridine-7- 

10 carboxamide (TFA salt). 

The butenolide from step 3 (l.Og, 2.64 mmol) was placed into a glass 
pressure vessel which contained a saturated solution of methylamine in MeOH (13 
nod). After two hours of stirring at 55^C the reaction was concentrated and it was 
redissolved into DMF, (solids that did not dissolve were filtered away) and this was 

15 purified by preparative HPLC. (Gilson semi preparative HPLC system using a Waters 
Nova pak column (10x40mm ID., C18, 6 um) eluting with 5 - 95% acetonitrile/water 
(0.1% TFA) at 30 ml/min) to afford a mixture of the trans and cis diastereomers, with 
the trans being the major component after concentrating. 
Major component of sample (trans diastereomer): 

20 ^H NMR (DMSO, 400MHz) 5 13.45 (IH, bs), 9.28 (IH, bs), 9.45-9.25 (IH, bs), 9.21 
(IH, 7=4.2 and 1.4 Hz), 8.78-8.75 (IH, dd, 7=8.7 and 1.3 Hz), ), 7.93-7.90 (IH, dd, 
7=8.6 and 4.2 Hz), 7.44-7.41 (2H, dd, 7= 8.6 and 5.6 Hz), 7.20 (2H, t, 7=8.9 Hz), 
5.95 (IH, bs), 4.71-4.57 (3H, bs), 3.29-3.22 (IH, dd, 7=17.2 and 9.6 Hz), 2.92 (3H. s), 
2.64 (3H, s), 2.38-2.34 (IH, d, 7=18.5 Hz) ppm. 

25 ES HRMS exact mass calcd. for C22H22N5O3F 424.1786 (MH+), found 424.1781 

Step 5 : Preparation of N-(4-fluorobenzyl)-8-hydroxy-5-(l-methyl-5- 
oxopyrrolidin-3'-yl)-l,6-naphthyridine-7-caiboxamide. 
A solution of die aminal from step 4 (0.45g, 1.063 mmol) in TFA (3 
30 ml) was heated to lOS^C in a gilass pressure vessel until the methylamine was 
eliminated as determined by Ic-ms. The reaction was then cooled to room 
temperature and triethylsilane (0.85 vol, 0.618 g, 5.31 mmol) was added to the 
solution. After stirring for 1.5 hours at 75^C the reaction was complete. The solution 
was then concentrated and was redissolved into DMF and purified by preparative 
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HPLC. (Gilson semi preparative HPLC system using a v/aiess Nova pak column 
(10x40mm LD., C18. 6 urn) eluting wilh 5 - 95% acetonitrile/wat^ (0.1% TFA) at 30 
ml/min) to afford a mixture enantiomers after concentrating down the solvent oh the 
speedvac. 

5 'HNMR(DMSO,400MHz)5 13.55 (lH,bs), 9.63 (lH,t,/=6.6 Hz), 9.16 (lH,dd, 
7=4.2 and 1.4 Hz), 8.82-8.79 (IH, dd, 7=8.5 and 1.2 Hz), ), 7.85-7.82 (lH, dd, 7=8.5 
and 4.2 Hz), 7.45-7.41 <2H, dd. J= 8.6 and 5.7 Hz), 7.18 (2H, t, 7=8.8 Hz), 4.60-4.50 
(3H, bs), 3.81 (IH, t, 7=9.0 Hz), 3.67 (IH, t, 7=8.7 Hz), 3.28-3.22 (IH, dd, 7=16.5 and 
9.1 Hz), 2.78 (3H, s), 2.64-2.58 (IH, dd, 7=16.5 and 9.1 Hz) ppm. 

10 ES HRMS exact mass calcd. for C21H19N4O3F 395. 15 14 (MH+), found 395. 1514. 
CHN Anal. Calcd for C21H19N4O3F + 0.15 TFA: C, 62.17; H, 4.69; N, 13.62. 
Foun± C, 62.27; H, 4.45; N, 13.29. 

EXAMPLE 190 

15 Preparation of 1.4^Buf ««ft«iiit«m 

Br 

CH3 I 

1 HBrsal 
2 





Weight 


FW 


Moles 


Equiv. 


Density 


Volume 


MsCl (1) 


2.36 Kg 


114.55 


20.6 


1.03 


1.480 


1.59 L 


3-bromopropyl- 
amine (2) HBrsalt 


4.40 Kg 


220 


20.0 


1.00 






TEA 


4.07 Kg 


101.19 


40.2 


2.01 


0.726 


5.60 L 


THF 










43 +4 + i 


J = 55L 


DIPA 


481 g 


101.19 


4.75 


0.25 


0.722 


666 mL 


1,10- 

Phenantlnoline 


4.11 g 


180.21 










n-BuIi, i.6 M in 
hexane 















TEA 
THF 



DIPA, n-BuLi 
THF 




" H 
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The 3-bromopropylaniine-HBr salt and THF (43 L) were placed in 
a 72 L lound-bottomed-flask under Na and the resulting slurry was cooled to 0 '^C. 
Two dropping funnels were fitted to the flask. One was charged with the TEA and 

5 the other with a solution of the.MsCl <1) and THF (4 L). The contents of the addition 
funnels were added at roughly the same rate (the TEA was added slightly faster than 
the MsCl) while maintaining an intemal reaction tenqierature below 10 °C, The 
addition required 2 h. The resulting white suspension was warmed to 23 °C and aged 
for 1 h. The suspended solids (a mixture of TBA-HBr and TEA-HCl) were removed 

10 by filtration through a dry frit. The cake was washed with THF (8 L). The combined 
filtrate and cake-hnse, a THF solution of 3, was collected in a 100 L round-bottomed- 
flask under N2. To the solution of 3 was added the l,10-phenanthn)line and the DIPA 
and the resulting solution was cooled to -^30 ^C. The n-BuLi was added over about 4 
h maintaining the intemal temperature below -20 °C. After 1.2S eq of the n-BuIi was 

15 added the reaction mixture became deep brown and the color remained as the addition 
was completed. The reaction mixture was wanned to 0 over 3 h. A small aliquot 
was removed, and partitioned between saturated NH4CI and EtOAc. The EtOAc was 
evaporated and the residue examined by ^H NMR to confirm consumption of 3 and 
conversion to 4. To the reaction mixture at 0 was added saturated aqueous NH4CI 

20 (12 L, the first IL slowly, a heat kick to 6 °C was observed) and then brine (12 L). 
The phases were partitioned and the aqueous phase was extracted with EtOAc (20 L). 
The organic phases were combined, washed with brine (4 L) and then concentrated 
under vacuum to about 12 L. The solvent was switched to EtOAc (20 L used) 
maintaining a volume of 12 L. After the solvent switch, a yellow slurry resulted, 

25 Heptane (20 L) was added with stirring and the slurry was cooled to 5 *^C. After a Ih 
age the solids were collected on a firit and rinsed with cold (5 ^'C) 3:5 EtOAc/n- 
heptane. The wet cake was dried for 24 h under a stream of dry N2 to provide 1.44 
Kg (53% from 2) of sultam 4 as a crystalline yellow solid. 

30 

EXAMPLE 191 

Preparation of 5-(l,lKiioxido-l,2-thiazinan-2-yl)-iV-(4-fluorobeiizyl)-8-hydroxy-l,6- 
naphthyridine-7-carboxamide from methyl 5-bromo-8"hvdroxv-1.6 -naphthyridine«7- 
carboxvlate 
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Step 1 : 5-Bromo-8-hydroxy-l ,6-naphthyridine-7-carboxyKc acid methyl ester 




[204.19] [283.63] 

iV-bromosuccinimide (7.83 g, 44.0 mmol) was added to a solution of 8- 
5 hydroxy-l,6-naphthyridine-7-carboxylic acid methyl ester (5, 8.17 g, 40.0 mmol) in 
chloroform (32 mL) over 20 min maintaining the temperature at 20-50 °C and the ^ 
mixture was aged for 30 min at SO °C. The mixture became a thick, stirrable slurry 
and HPLC analysis indicated <2% starting material remaining* The mixture was 
cooled to 30 °C over 15 min. MeOH (64 mL) was added over 30 min then a 1:1 
10 mixture of MeOH-water (64 mL) was added over 30 min. The mixture was cooled to. 
-40 ovCT 30 min and aged at -40 for 30 min. The cold mixture was filtsted and 
the solid was washed with 1:1 MeOHrwater (100 mL) at 10-20 °C. The off white 
. crystalline solid was dried under a stream of nitrogen to provide 10.48 g (93% yield) 
of 5-bromo-8-hydroxy-l ,6-naphthyridine-7-carboxylic acid methyl ester (©. 
15 HPLC retention times: 5 = 2.2 min, 6 = 6.0 min, HPLC conditions: 150x4.6 mm 
ACE 3 CI 8 column, isocratic elution with 30% MeCN in 0.025% aq H3PO4 at 1 

mL/min, 25 °C with detection at 254 nm; 

HPLC retention times: 5 = 1.8 min, 6 = 3.1 min, HPLC conditions: 150 x 4.6 nmi 
ACE 3 C18 column, isocratic elution with 46% MeCN m 0.025% aq H3PO4 at 1 

20 mUmin, 25 ^C with detection at 254 nm. 

13C NMR of 6 (CDCI3, 100 MHz): 169.7, 156.3, 154.5, 143.9, 137.1, 132.4, 

128.0,126.1,124.2,53.4. 

Step 2 : 5-Bromo-8-(4-toluenesulfonyloxy)-l,6-naphthyridin-7<aiboxylic acid 
25 methyl ester 
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[283,63] [437.26] 

Triethylamine (0.759 g, 7.50 mmol) was added to a suspension of 5- 
bromo-8-hydroxy-l,6-naphthyridine-7-caiboxylic acid methyl ester (6, L415 g, 5.000 
mmol) in chlorofonn (5 mL) over S min maintaining the temperature at 20-50 °C to 
5 give a yellow suspension. p-Toluenesulfonyl chloride (1.15 g, 6.00 mmol) was added 
over 5 min maintaining the temperature at 20-40 to give a yeUow solution. The 
mixture was aged at 40 for 2 h during which a crystalline solid precipitated out of 
the mixture and the color faded (HPLC analysis indicated <0.5% starting material 
remaining). Hie mixture was cooled to 20 °C over 15 min. MeOH (10 mL) was 

10 added over 30 min then a 1 : 1 mixture of MeOH: water (10 mL) was added over 30 
min. The inixture was cooled to -40 °C over 30 min and aged at -40 °C for 30 min. 
The cold mixture was filtered and the solid was washed with 1 : 1 MeOHrwater (10 
mL), MeOH (5 mL), MTBE (10 mL) and hexanes (10 mL) all at 10-20 °C. The off- 
white crystalline solid was dried und^ a stream of nitrogen to provide 2.112 g (97% 

15 yield) of 5-bromo-8-(p-toluenesulfonyloxy)-l,6-naphtfayridine-7-carboxylic acid 
methyl ester (7). 

HPLC retention times: 6 = 3.1 min, 7 = 12.4 min, HPLC conditions: 150x4.6 
mm ACE 3 CIS column, isocratic elution with 46% MeCN in 0.025% aq H3PO4 at 1 

mL/min, 25 °C with detection at 254 nm. 
20 13C NMR of 7 (d6-DMS0, 100 MHz): 163.2, 157.0, 146.5, 145.8, 141.9, 141.3, 
139.2, 137.2, 132.3, 130.4, 129.0, 127.6. 127.1, 53.3, 21.7. 

Step 3 : 5-(l,l-I>ioxido-l,2-thiazinan-2-yl)-8-(4-toluenesulfonyloxy)-l,6- 
naphthyridine-7-<:arboxylic acid methyl ester. 
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A mixture of 5-brx)mo-8-(p-toluenesulfonyloxy>l,6-naphtfayri 
carboxylic acid methyl ester (7, 2.186 g, 5.000 mmol), 1,4-butane sultam (4, 811 mjg, 
6.00 mmol), copper (I) oxide (858 mg, 6.00 mmol, <5 micron), 2,2Vbipyridyl (937 
5 mg, 6.00 mmol) and DMF (10 mL) was degassed by stirring under a stream of 
nitrogen for 1 min and heated to 120 for 4 h. The brown suspension became a 
dark red solution with a small amount of undissolved copper (I) oxide remaining 
(HPLC analysis indicated <0.5% starting material remaining). The mixture was 
diluted with chloroform (10 mL), Solkaflok (200 mg) was added and the resulting 

10 mixture was filtered through a plug of Solkaflok. Hie plug was washed with . 

chloroform (10 mL) and the combined filtrates were stirred vigorously with a solution 
of EDTA disodium salt dihydrate (3.8 g, 10.2 mmol) in water (40 mL) while air was 
slowly bubbled in for 40 min. The upper aqueous phase became turquoise while the 
lower organic phase became yellow. The organic phase was washed with a solution of 

15 EDTA disodium salt (1.9 g, 5. 1 mmol) in water <30 mL) and a solution of sodium 
bisulfate monohydrate (0.87g, 6.3 mmol) in water (30 mL). Each of the above three 
aqueous phases was back extracted sequentially with one portion of chloroform (15 
mL). The organic phases were dried over sodium sulfate and filtered. ITie dried 
organic extracts were concentrated and solvent switched to a final volume of 15 mL 

20 MeOH using a total of 30 mL MeOH for the switch at atmospheric pressure.. Product 
crystallized during the solvent switch. The resulting slurry was cooled to 0 over 
30 min and aged at 0 for 30 min. Ttie slurry was filtered cold and the solid was 
washed with MeOH (15 mL). The off white solid was dried under a stream of 
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nitrogen to provide 1.910 g (78%) of 5-(Ar-l,4-butanesultam)-8-(p- 
toluenesulfonyloxy)-l,6-naphthyridine-7-caiboxylic acid methyl ester (8). 

HPLX: retention times: 7 = 12.4 min, 8 = 10.3 min. DMF = 1.3 min, Bipy = 1.5 
min, HPLC conditions: 150 x 4.6 mm ACE 3 C18 column, isocratic elution with 46% 
MeCN in 0.025% aq H3PO4 at 1 mL/min. 25 with detection at 254 nm. 

13c NMR of 8 (CDCI3, 100 MHz): 164.2. 155.3, 151.9, 146.7, 145.4, 141.2, 
137.8, 135.3, 133.6, 129.6, 128.9, 125.4, 124.3, 53.4. 52.9, 48.7, 24.2. 22.0, 21.7. 



Step 4 : 5-(l,l-Dioxido-l>thiazinan-2-yl).8-hydroxy-l,6-naphthyridin^7- 
10 carboxylic acid methyl ester. 




N NaOMe 
OMe 



v=/ O2 
8 

[491.53] 




OMe 



OH O 



9 

1337.35] 



5-*(iV-l,4-butanesdtam)-8-(p-toluenesulfonyloxy>-l,6-naphthyridine-^^ 
carboxylic acid methyl ester (8, 1.397 ^, 3.250 mmol) was dissolved in DMF (3.25 
mL) at 40 X and transferred to a solution of 0.5M NaOMe in MeOH <16.25 mL. 

15 8.125 mmol) over ca 1-2 min at 20-25 °C. The resulting yellow homogenous mixture 
was heated to 50 ""C and aged for 5 xxdn (HPLC analysis indicated <0.5% starting 
material remaining). Mixture was cooled to 25 °C over 15 min and aged at 25 ''C for 
15 min during which a yellow crystalline precipitate was deposited. Acetic add (390 
mg, 6.50 mmol) was added over 1 min (yellow color faded) flien water (32.5 mL) was 

20 added over 15 min at 25 X. The slurry was aged for 30 min 25 **C and filtered. The 
fUter cake was washed with 1 : 1 MeOH: water (32,5 mL) and then with 1:1 
MTBE:hexanes (8 mL). The filter cake was dried under a stream of nitrogen to 
provide 1.064 g (97%) of 5-(iV-l,4-butanesultam)-84iydTOxy-1.6-naj>hthyridine.7- 
carboxylic acid methyl ester (9) as an off white crystalline solid. 
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HPLC retention times: 8 = 10.3 min, 9 = 2.9 min, HPLC conditions: 150,x 4.6 
mm ACE 3 €18 column, isocratic elution with 46% KfcCN in 0.025% aq H3PO4 at 1 

mUmin, 25 ''C with detection at 2S4 nm. 

13c NMR of 9 (d6-DMSO, 100 MHz): 167.8, 154.4, 153.5, 143.9, 143.7, 135.2, 
5 125.9,125.2,124.4,53,2,53.1.49.1.24.4,21.9. 



Step 5 : 5-(l,l-Dioxido-l,2-thiazinan-2-yl)-iV-(4-fluorobenzyl)-8-hydroxy-l,6- 
naphthyiidine-7"Carboxamide, monoethanolate. 




10 A suspension of S-^N-l ,4-butanesultam)-8-hydroxy-l ,6-naphthyridine- 

7-carboxylic acid methyl ester (9, 1.012 g, 3.00 mmol) and 4-fluoiobeiizylamine f 10. 
1.314 g, 10.5 nunol) in EtOH (9.0 mL) was heated to 75-77 ^C for 2 h during which 
the mixture became a yellow homogeneous solution (fSFLC analysis indicated <0.S% 
starting material remaining). Acetic add (0.630 mg, 10.5 mmol) was added over 1 

15 min (yellow color faded) then water (9.0 mL) was added over 10 min at 75 **C. An 
off white crystalline solid began to precipitate near the end of addition of the water. 
The slurry was cooled to 0 °C over 30 min then aged for 30 min at 0 ""C and filtered. 
The filter cake was washed with 5% HO Ac in 1 : 1 EtOH: water (5 mL) then with 1:1 
EtOH:water (10 mL) and then with EtOH (5 mL). The filter cake was dried under a 

20 stream of nitrogen to provide 1.343 g (94%) of the monoethanolate of 5-(N-l,4- 

butanesultam)-iV-(4-fluorobenzyl)-8-hydroxy-l ,6-naphthyridine-7-carboxaniide (11) 
as an off white crystalline solid. 

HPLC retention times: 9 = 2.9 noin, 11 = 6.7 min, 10 = 1.4 min, impurity present 
in 10 = 4.3 min, HPLC conditions: ISO x 4.6 mm ACE 3 C18 colunm, isocratic 
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elution with 46% MeCN in 0.025% aq H3PO4 at 1 mL/min, 25 with detectioix at 
254 nm; 

HPLC retention time: 9 = 10.9 min, HPLC conditions: 150 x 4.6 mm ACE 3 CliB; 
column, isocratic elution with 24% MeCN in 0.025% aq H3PO4 at 1 mUmin, 25 "^C 

5 with detection at 254 nm. 

IH NMR (d6-DMS0, 400 MHz): 9.25 (t, J=6.4, IH), 9.16 (d, J=8.4, IH), 8.56 (d. 
J=8.4, IH), 7.86 (dd, J=8.4, 4.1, IH), 7.41 (dd, J=8.4, 5.7, 2H), 7.16, t, J=8.8, 2H), 
4.60 (d, 6.3, 2H), 4.00-3.70 (m, 2H), 3.65-3.45 (m, 2H), 2.35-2.10 (m, 3H), 1.7 (m, 
IH). 

10 . • . . • 

Step 6 : Sodium salt of 5-(l,l-Dioxido-l,2-thiazinan-2-yl)-iV-(4-fluorobenzyl)- 

8-hydroxy-l,6-naphtbyridine-7-caifooxanQide 




ONa O 

Na salt of 11 
[452.44] 



5'(N-1 ,4-Butanesultam)-iV-(4-fluorobenzyl)-8-hydroxy- 1 ,6- 
15 naphthyridine-7-carboxamide^ll) monoethanolate (1.207 g, 2.533 mmol) was 

dissolved in a mixture of EtOH (24 mL) and water (1 1 mL) by heating to 78 X for 1 
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h. A solution of SM aq NaOH (0.608 mL, 3.04 mmol) was added over IS min at 78 
°C. A yellow crystalline precipitate was deposited Hie mixture was aged at 78 
for 20 min, then cooled to 20 ""C over 30 min and aged for 30 min at 20 ''C. The 
slurry was fQtered and the filter cake was washed with 2:1 EtOH:water <S mL) and 

5 EtOH (15 niL). The filter cake was dried under a stream of nitrogen to provide 1.088 
g (95%) of 5-(iV-l,4-butanesultam)-N-(4-fluorobenzyl)-8-hydroxy-l,6-na^^ 
7-caiboxamide sodium salt (11 sodium salt) as a yellow crystalline solid. 

The Na salt was analyzed by differential scanning calorimetry at a 
heating rate of 10°C/min in an open cup under flowing nitrogen and was found to 

10 have a DSC curve exhibiting an endothenn with a peak temperature of about 348°C 
and an associated heat of fusion of about 45 J/gm followed by an exotherm with a 
peak temperature of about 352°C and an associated heat of fusion of about 45 J/gm. 

The XRPD pattern of the Na salt was generated on a Philips Analytical 
X-ray powder diffraction (XRPD) instrument with XRG 3100 generator using a 

15 continuous scan fix>m 2 to 40 degrees 2 theta over about 126 minutes. The resulting 
XRPD pattern was analyzed using Philips XTert Graphics and Identify software. 
Copper K-Alpha 1 radiation was used as the source. Tlie experiment was run und^ 
ambient conditions. The XRPD pattern was found to have characteristic diffraction 
peaks corresponding to d-spacings of 12.63, 5.94, 5.05 , 4.94, 4.81, 4.61, 4.54, 4.34, 

20 3.88, 3.73, 3.49, 3.45, 3.22, 3.15, 3.12, and 2,86 angstroms. 

The Na salt has been jet-milled to provide crystals with a mean particle 
size of about 3 to 5 microns (v. about 20 to 25 microns for unmilled material) for use 
in orally administered formulations. Hie jet-milled salt has exhibited improved oral 
bioavailability over fhe unmilled salt. 

25 

EXAMPLE 192 

Oral Composition 

As a specific embodiment of an oral composition of a compound of 
this invention, 50 mg of compound of Example 1 is formulated with sufficient finely 
30 divided lactose to provide a total amount of 580 to 590 mg to fill a size 0 hard gelatin 
capsule. 
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EXAMPLE 193 

HIV Integrase Assay: Strand Transfer Catalyzed bv Recombinant Inteerase 

Assays for the strand transfer activity of integrase weie conducted in 
accordance widi Wolfe, A.L. et al.. /. Virol. 1996, 70: 1424-1432, for recombinant 
S integrase, except that: (i) the assays used preassembled integrase strand transfer 
complexes; (ii) the strand transfer reaction was performed in the presence of inhibitor 
in 2.5 mM MgCb using 0.5 to 5 nM of a 3* FTTC labeled target DNA substrate (SEQ, 
ID. NO: 1 and SEQ. ID. NO: 2) 

TGA CX:A AGG OCT AAT TCA CT fitc 3' 
ACT GOT TCC CGA TTA AGT GA 5\ 

and (iii) strand transfer products were detected using an alkaline phosphatase 
conjugated anti-FTTC antibody and a chenoiluniinescent alkaUne phosphata^ 
15 substrate. Representative compounds tested in the integrase assay demonstrated 
ICso*s of less than about 100 micromolar. 

Further description on conducting the assay using preassembled . 
complexes is found in Hazuda et al., /. Virol 1997, 71: 7005-701 1; Hazuda et al., 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al.. Science 2000, 287: 
20 646-650. 

EXAMPLE 194 
Assay for inhibition of HIV replication 

Assays for the inhibition of acute HIV infection of T-lymphoid cells 
25 were conducted in accordance with Vacca, LP. et al., (1994), Proc. Natl. Acad. Sci. 
USA 91, 4096. Representative compounds tested in the present assay demonstrated 
IC95's of less than about 20 micromolar. 

While the foregoing specification teaches the principles of the present 
30 invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
that come within the scope of the following claims. 



10 5' 

3' fitc 
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WHAT IS CLAIMED IS: 



1. 



A compound of Fonnula CD: 



•4 




R 



(D. 



5 wherein A is phenyl or phenyl fused to a carbocycle to form a fused carbocyclic ring 
system; 

. A is substituted by R1,R2,r3, and R4; 

10 L is a linker connecting a ring atom of A to the nitco^n of the -N^^)- moiety, 
wherein L is 



-0C(=0)-, or -C(=0)0-; wherein the alkenyl in (iii) and the alkyls in (ii), (iv), and (v) 
are independently and optionally substituted wifli 1, 2, or 3 substituents independoitly 
selected from the group consisting of halogoi, -OH, -Ci^ alkyl, -O-Cms alkyl, 
20 -C02Ra. -C02(CH2)1.2R'^. -Ci^ alkyl-ORa, -Rk, -(jCH.i)i.2^K -CH(ORa)-Rk. and 
-CH(N(Ra)2)-Rk; 

XisNorC-Ql; 
25 Y is N or C-Q2, provided that X and Y are not both N; 
ZlisNorC-Q3; 



15 



(i) 

(ii) 

(iii) 

(iv) 

(V) 



a single bond, 
-(Ci.6 alkyl)-. 
-(C2^ alkenyl)-, 

-(Co-6 alkyl)-(C3^ cycloalkyl)-(Co-6 alkyl)-, or 
-(Co-6 alkyl>M-<Co^ alkyl)-, wherein M is -N(Ra>, 
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Z2isNorC-Q4; 
Z3isNOTCH; 

5 Ql , Q2, q3, and Q4 are as defined in <i) or (ii) as follows: 

(i) each ofQl,Q2,Q3, and Q4 is independently 

(1) -H, 

(2) -Ci-ealkyl. 

10 (3) -Ci-6haloalkyl, 

(4) -0-Ci-6alkyl, : ; 

(5) -0-Ci^ haloalkyl, 

(6) halo. 

(7) -CN, 

15 (8) -Ci^ alkyl-ORa, 

(9) -C(« alkyl-C(=0)Ra, 

(10) -Go-6 alkyl-C02Ra. 

(11) -Co-6 alkyl-SRa, 

(12) -N(Ra)2. 

20 (13) -Ci^alkyl-N(Ra)2. 

(14) -Co-6aIkyl-C(=0)N(Ra)2, 

(15) -Co.6alkyl-G-Ci.6alkyl-C(=0)N(Ra)2, wherein G is 0,S, 
N(Ra),orN(S02Ra), 

(16) -N(Ra).C(Ra)=0, 

25 (17) -Ci^ alkyl-N(Rax:(Ra)=0, 

(18) -C(=0)-N(Ra)-Ci^alkyl-[C(=0)]o.l-N(Ra)2, 

(19) -C(=0)-Nl5{.a)-Ci^ alkyl substituted with 1 or 2 -ORa, 

(20) -Co-6alkyl-S02Ra 

(21) -Co-6 alkyl-N(Ra)S02Ra, 
30 (22) -C2-6 alkenyl, 

(23) -C2-6 alkenyl-C(=0)-N(Ra)2, 

(24) -C2-5 alkynyl, 

(25) -C2-5 alkynyl-CH2N(Ra)2. 

(26) -C2-5 alkynyl-CH20Ra, 
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(27) -C2-5 alkynyl-CH2S(0)n-Ra, or 

N;r^N(R^)2 

(28) . 
R^ 

(29) NR« . 

(30) -C(=NRa)-N(Ra)2, 

5 (31) -N(Ra)-Ci.6 alkyl-S(0)nRa 

(32) -N(Ra)-Ci^ alkyl-ORa 

t33) -N(Ra)^i^alkyl-N(Ra)2, 

(34) -N(Ra)-Ci^alkyl-J^(Ra)-C(Ra)=0. 

(35) -N(Ra)<:o^alkyHC(=0)]i.2N(Ra)2. 
10 (36) -N(Ra)-Ci^ alkyl-C02Ra, 

(37) -N(Ra)C(=0)N(Ra)-Ci^alkyl-C(=0)N(Ra)2, 

(38) -N(Ra)C(=0)-Ci-6a%l-N(Ra)2, 

(39) -N(Ra)-S02-N(Ra)2, 

(40) -Rk, 

15 (41) -Ci-6alkyl substituted with Rk 

(42) -Ci^haloalkyl substituted with Rk, 

(43) -C2-5 alkenyl-Rk, 

(44) -C2-5 alkynyl-Rk. 

(45) -Co-6alkyl-0-Rk, 

20 (46) -Cq^ alkyl-O-Ci^ alkyl-Rk, 

(47) -Co^alkyl-S(0)n-Rk, 

(48) -Co^ alkyl-S(0)n-Cl^ alkyl-Rk, 

(49) -0-Ci_6 alkyl-ORk 

(50) -O-Ci^ alkyl-O-Ci^ alkyl-Rk, 
25 (51) -O-Ci^ alkyl-S(0)nRk, 

(52) -Co-6alkyl-N(Rc)-Rk, 

(53) -Co^ alkyl-N^c)<:i^ alkyl substituted with one or two Rk 
groups, 

(54) -C0.6 alkyl-N(RC)-Ci^ alkyl-ORk, 
30 (55) -C0.6 aIkyl-C(=0).Rk, 
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-Co^ alkyl-C(=0)N(Ra>Rk, 
-C0"6 alkyl-N(Ra)C(=0)-Rk 
-Co-6 alkyl-C<=0)N(Ra)-Ci^ alkyl-Rk or 
-Co-6 alkyl-N(Ra)-C().6 alkyl-^(0)^^ 

(ii) alternatively, Q2 and Q3 together with the carbon atonas to 
which they are attached and the fused ring carbon atom attached therebetween form ; 
5- or 6-membered monocyclic carbocycle or a 5- or 6-membeied monocyclic 
heterocycle, wherein the heterocycle contains 1 or 2 heteroatoms selected from 
10 nitrogen, oxygen and sulfur, and wherein either the carbocycle or heterocycle is 
optionally substituted with from 1 to 3 substituents independenfly selected frona 





(1) 


-Ci^ alkyl, 




(3) 


. -Ci-6 haloalkyl. 




(4) 


-O-Ci^ alky]. 


15 


(5) 


-O-Ci^ haloalkyl. 




(6) 


halo, 




(7) 


-CN, 




(8) 


-Ci-6 alkyl-ORa 




(9) 


-Ci^ alkyl-S(0)nRa, 


20 


(10) 


-Ci^ alkyl-N(Ra)2. 




(11) 


-Ci^ alkyl-C(=0>N(Ra)2, 




(12) 


-Ci-6 alkyl-C02Ra, 




(13) 


oxo. 




(14) 


-Rk, and 


25 


(15) 


-Ci^ alkyl substituted with Rk; and 



Q1 and Q4 aie indepradoitly as defined in (i) above; 



(56) 
(57) 
(58) 
(59) 



each of Rl and R2 is independently: 
30 (1) -H, 

(2) -Ci^ alkyl, 

(3) -Ci-6 haloalkyl, 

(4) -O-Ci-6 alkyl. 

(5) -O-Ci^ haloalkyl. 
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(6) -OH 

(7) halo, 

(8) -N02. 

(9) -CN. 

(10) -Ci-ealkyl-ORa 

(11) -Co-6alkyl-C(=0)Ra 

(12) -Co-6 alkyl-C02Ra, 

(13) -Co-6 alkyl-SRa, 

(14) -N(Ra)2, 

(15) -Ci-6alkyl-N(Ra)2, 

(16) -Co^ alkyl-C(=0)N(Ra)2. 

(17) -Ci^alkyl-N(Ra)-C(Ra)=0, 

(18) -S02Ra, 

(19) -N(Ra)S02Ra. 

(20) -C2-5 alkwiyl, 

(21) -O-Ci-6 alkyl-ORa, 

(22) -O-Ci^ alkyl-SRa, 

(23) -0-Ci^ alkyl-NH-C02Ra. 

(24) -0-02-6 alkyl-N(Ra)2, 

(25) -N(Ra)-Ci^ alkyl-SRa 

(26) -N(Ra)-Ci^ alkyl-ORa 

(27) -N(Ra)-Ci^ alkyl-N(Ra)2. 

(28) -N(Ra)-Ci^alkyl-N(Ra)-C(Ra)=0, 

(29) -Rk, 

(30) -Ci^ alkyl substituted with 1 or 2 Rl^ groups, 

(31) -Ci-6 haloall^I substituted with 1 2 Rk groups, 

(32) -C2-5alkenyl-Rk, 

(33) -C2.5alkynyl-Rk, 

(34) -O-Rk, 

(35) -0-Ci-6alkyl-Rk, 

(36) -S(0)n-Rk. 

(37) -S(0)n-Ci^ alkyl-Rk, 

(38) -O-Ci.6 alkyl-ORk, 

(39) -O-Ci^ alkyl-O-Ci^ alkyl-Rk, 
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10 



(40) -0-Ci^alkyl-S(0)nRk, 

(41) -Ci^alkyl(ORb)(Rk), 

(42) -Ci^alkyl(ORb)(-Ci^aIkyl-Rl9. 

(43) -Co-6 alkyl-N(Rb)(Rk), 

(44) -Co-6 alkyl-N(Rb)(-Ci^ alkyl-Rk), 

(45) -Ci-6 alky] S(0)n-Rk, 

(46) -Ci-6 alky] S(0)n-Cl-6 alkyl-Rk. 

(47) -Co-6 alkyl C(0)-Rk, or 

(48) -Co-6 alky] C(0)-Ci^ alkyl-Rk, 

each of R3 and R^ is independently 



15 



20 



25 



30 



(1) 


-H. 


(2) 


halo. 


(3) 


-CN, 


(4) 


-N02, 


(5) 


-OH, 


(6) 


Ci^ alkyl. 


(7) 


Ci_6 haloalkyl. 


(8) 


-O-Ci-6 alkyl, 


(9) 


-0-Ci^ haloalkyl. 


(10) 


-Ci-e alkyl-ORa, 


(11) 


-Co-6 alkyl-C(=0)Ra, 


(12) 


-Co-6 alkyl-C02Ra, 


(13) 


-Co-6 alkyl-SRa, 


(14) 


-N(Ra)2, 


(15) 


-Ci^ alkyl-N(Ra)2, 


(16) 


-Co-6 alkyl-C(=0)N(Ra)2. 


(17) 


-S02R^ 


(18) 


-N(Ra)S02Ra, 


(19) 


-C2-5 alkenyl, 


(20) 


-O-Ci.6 alkyl-ORa, 


(21) 


-O-Ci-6 alkyl-SRa, 


(22) 


-O-Ci-6 alkyl-NH-C02Ra or 


(23) 


-0-C2-6 alkyl-N(Ra)2; 
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R5is 

(1) -H. 

(2) -Ci-6 alkyl, optionally substituted with from 1 to 5 substituents 

5 independently selected from halogen, -0-Ci-6alkyl,-0-Ci-6 

haloalkyl, -N(Ra)2, and -C02Ra; 

(3) aryl optionally substituted with from 1 to 5 substituents 
independently selected from halogen, Ci-6 alkyl, Ci«6 
haloalkyl, -O-Ci^ alkyl, -04::i-^ haloalkyl, -S<:i.6 alkyl, 

10 -CN, and -OH, or 

(4) -Ci-6alkyl substituted with Rk; 

each Ra is independently -H, -Ci-6 alkyl, or -Ci-6 haloalkyl; 
15 each Rb is independently: 



20 



(1) 


-H. 


(2) 


-Ci-4 alkyl, 


(3) 


-Cm haloalkyl, 


(4) 


-Rk 


(5) 


-C2-3 alkenyl. 


(6) 


-Ci^ alkyl-Rk, 


(7) 


-C2-3 alkenyl-Rk, 


(8) 


-S(0)n-Rk, or 


(9) 


-C(0)-Rk; 



25 

each Rc is indq)endently 

(1) -H, 

(2) -Ci^ alkyl, 

(3) -Ci-6 alkyl substituted with -N(Ra)2, or 

30 (4) -Cl-4 alkyl-aryl, wherein aryl is optionally substituted with 1 to 

S substituents independently selected from halogen, Ci^ alkyl, 
Ci.6 haloalkyl, -O-Ci^ alkyl, -O-Ci^ haloalkyl, -S-Ci^ 
alkyl, -CN, and -OH; 
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each is independently carbocycle or heterocycle, wheiein the<^aibocycIe, and 
heteiocycle axe unsubstituted or substituted with from 1 to S substituents each of 
which is independently selected from 





(a) 


halogen. 


5 


(b) 


-Ci-6alkyl, 




(c) 


-Ci^ haloalkyl, 




(d) 


-O-Ci.6 alkyl, 




(e) 


-O-Ci-6 haloalkyl. 




(f) 


-S-Ci^alkyl, 


10 


(g) 


-CN, . 




(h) 
(i) 


-OH, 
oxo. 




(j) 


-Co-6 alkyl-C(=0)N(Ra)2, 




(k) 


-Co^alkyl-C(=0)Ra, 


15 


0) 


-N(Ra)-C(=0)Ra, 




(m) 


-N(Ra)-C02Ra, 




(n) 


-Ci-e alkyl-N(Ra)-C(=0)Ra, 




(0) 


-N(Ra)2. 




(P) 


-Ci.6alkyl-N(Ra)2, 


20 


(q) 


-Ci-6 alkyl-ORa, 




(r) 


-Co-6 alkyl-C02R^ 




(s) 


-Co-6 alkyl-O-Ci^ alkyl-ORa, 




(t) 


-S02Ra, 




(u) 


-S02N(Ra)2, 


25 


(V) 


-Cq^ aIkyl-C02-C2-5 alloenyl. 




(w) 


aryl. 




(X) 


aryloxy-. 




(y) 


-Ci^ alkyl substituted with aryl. 




(z) 


heteromonocycle, 


30 


(aa) 


-Ci^ alkyl substituted with a heteromonocycle. 




(bb) 


heteromonocyclylcarbonyl-CO-6 alkyl-, and 




(cc) 


N-heteromonocyclyl-N-Ci-6 alkyl-amino-; 

wheiein the aryl group in (w) aryl, (x) aryloxy, and (y) -Ci^ 



alkyl substituted with aryl, is optionally substituted with £rom 1 to 4 
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substituents independently selected from halogen, Ci-6 alkyl, -O-Ci-g 
alkyl, Ci-6 alkyl substituted with N(Ra)2, Ci^ haloalkyl, and -OH; 
and 

wh^in the heteromonocyclyl group in (z) heteromonocycle, 
5 (aa) -Ci-4 alkyl substituted with a heteromonocycle, 

(bb) heteromonocyclyl-carbonyl-Co^ alkyl-, and (cc) N- 
heteromonocyclyl-N-Ci-6 alkyl-amino- is optionally substituted with 
from 1 to 4 substituents independently selected from halogen, Gi^ 
alkyl, -O-Ci.6 alkyl, Ci-6 haloalkyl, oxo, and -OH; and 

10 

each n is independently an integer equal to 0, 1 or 2; 

and with the proviso that when Zl is C-Q3, Z2 is C-Q4, z3 is CH, and X is C-Ql , 
then YisnotC-Q2; 
15 

or a pharmaceutically acceptable salt thereof 

2. The compound according to claim 1, wh^:ein 

20 XisN; 
YisC-Q2; 
ZlisC-Q3; 

25 

Z2isC-Q4;and 
Z3isCH; 

30 or a pharmaceutically acceptable salt thereof. 

3. The compound according to claim 2, wherein 
A is phenyl; and 



-367- 



wo 02/30930 



PCT/USOl/31456 



Q3 and Q4 are both -H; 



or a pharmaceutically acceptable salt thereof* 



4. The compound according to claim 1, which is a coiiq)Ound of 



Formula (II): 




10 whereiii 
A is 




15 



Lis 



,or 




(i) a single bond; 

(ii) -(CH2)l-3-, which is optionally substituted with 1 or 2 
substituents independently selected from the group consisting of halogen, *OH, -Cl-4 

20 alkyl, -O-Ci-4 alkyl. <:02CH3, -C02CH2-phrayl, phenyl, benzyl, -(CH2)l-20H, 
-CH(OH)-phenyl, and -CH(NH2>phenyl; 

(iii) -(CH2)0-1-CH=CH-(CH2)-, which is optionally substituted 

with 1 or 2 substituents independently selected from the group consisting of halogen, 
-OH, -Ci^ alkyl, and -O-Ci-4 alkyl; 

25 (iv) 
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■(CH2)o.2 

^ , wherein u and v are 

each integers having a value of from 0 to 4> provided that the sum of u + v is 1, 2, 3 or 
4; or 

(v) a heteroatom-containing chain which is -N(Ra)-(CH2)l-2-i 
5 -CH2-OC(=0)-CH2-.or-CH2-C(=0)0-CH2-; 

ZlisNorC-Q3; 

q2 and Q3 are as defined in (i) or (ii) as follows: 
10 (i) Q2is 

(1) -H. 

(2) -Ci^alkyli 

(3) -Ci^fluoroall^l, 

(4) -O-CMalkyl, 

15 (5) -0-Ci-4fluoroalkyl, 

(6) halo, 

(7) -CN, 

(8) -Ci^alkyl-ORa 

(9) -(CH2)0.2C(=O)Ra 
20 (10) -(CH2)0-2CO2Ra. 

(11) -(CH2)0-2SRa. 

(12) -N(Ra)2. 

(13) -Ci^alkyI-N(Ra)2, 

(14) -(CH2)0-2C(=O)N(Ra)2. 

25 (15) -G-Ci^alkyl-C(=0)N(Ra)2, wherein G is 0,S,N(Ra), or 

N(S02Ra), 

(16) -N(Ra)-C(Ra)=0. 

(17) -(CH2)l-3-N(Ra)-C(Ra)=0, 

(18) -C(=O>N(RaHCH2)l-3-tC(=O)]0-l-N(Ra)2, 

30 <19) -C(=0)-N(Ra>Ci-4alkyl substituted with lor 2 -ORa, 

(20) -S02Ra, 

(21) -N(Ra)S02Ra. 
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(22) -C2-4 alkenyl, 

(23) -C2-4alkenyl-C(=0)-N(Ra)2. 

(24) -C2-3 alkynyl, 

(25) -C-C-CH2N(R«)2 , 

(26) — C=C— CH2OR" ^ 
^27) C^C CH2SR^ 
^2gj C^C~CH2S02R* 

NR* 

Nr^N(R^2 

(29) R^ 

R« 

(30) NR* . 

10 (31) -N(Ra)-Ci^ alkyl-SRa 

(32) -N(Ra)^i^ alkyl-ORa, 

(33) -N(Ra)-Ci^alkyl-N(Ra)2, 

(34) -N(Ra)-Ci-4 alkyl-N(Ra)-C(Ra)=0, 

(35) -N(Ra>A)^alkyl-[C(=0)]i.2N(Ra)2, 
15 (36) -N(Ra)-Ci^ alkyl-C02Ra, 

(37) -N(Ra)C(=0)N(Ra)-Ci^alkyl-C(=0)N(Ra)2. 

(38) -N(Ra)C(=0)-Ci^ alkyl-N(Ra)2, 

(39) -N(Ra)-S02-N(Ra)2, 

(40) -Rk. 

20 (41) -Ci^ alkyl substituted with Rk 

(42) -Ci-4 fluoioalkyl substituted with Rk, 

(43) -C2-5 alkenyl-Rk, 

(44) -C2-5 alkynyl-Rk, 

(45) -O-Rk, 

25 (46) -O-Ci^alkyl-Rk. 

(47) -S(0)„-Rk. 

(48) -S(0)n-Ci-4 alkyl-Rk, 

(49) -O-Ci^ alkyl-ORk 

(50) -O-Ci^alkyl-O-Ci^ alkyl-Rk 
30 (51) -0-CMalkyl-S(0)nRk, 
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(52) -N(RC).Rk 

(53) -N(Rc)-Ci^ alkyl substituted witfi one or two Rk groups, 

(54) -N(RC)-Ci^alkyl-ORk, 

(55) -C(=0)-Rk, 

5. (56) -C(=0)N(Ra)-Rk 

(57) -N(Ra)C(=0)-Rk 

(58) -C(=0)N(Ra)-Ci^ alkyl-Rk or 

(59) -N(Ra)-C(Malkyl-S(0)nRk; 

10 Q3is 

. (1) -H. , 

(2) -Ci-4 alkyl, 

(3) -Cm fluoroalkyl, 

(4) -O-CiJjalkyl, 

15 (5) -O-CMfluoroalkyl, 

(6) halo selected fix)m-F, -CI, and -Br, 

(7) -CN. 

(8) -Ci^alky]-ORa or 

(9) -Ci^ alkyl substituted with Rk; or 

20 

(ii) alternatively, Q2 and Q3 together with the carbon atoms to 
which they are attached and the fused ring carbon atom attached therebetween form a 
5- or 6-membered monocyclic heterocycle, wherein the heteracycle contains 1 or 2 
heteroatoms selected from nitro^n, oxygen and sulfur, and wherein the heterocycle is 
25 optionally substituted with firoin 1 to 3 substituents ind^endently selected from 

(1) -Ci^alkyl. 

(3) -Ci-4 fluoioalkyl, 

(4) -O-Ci^ alkyl, 

(5) -O-Ci^ fluoroalkyl, 
30 (6) halo. 

(7) -CN, 

(8) -Ci^ alkyl-ORa, 

(9) -CMalkyl-S(0)nRa, 

(10) -Ci-4alkyl-N(Ra)2, 
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(1 1) -Cm alkyl-C(=0)-N(Ra)2. 

(12) -CMalkyl-CX)2Ra, 

(13) oxo, 

(14) -Rk and 

(15) -Cm alkyl substituted with 



-H. 

-Ci_4 alkyl, 
-Ci^ fluoioalkyi, 
-O-Ci-4 alkyl, 
-O-Ci^ fluoioalkyi, 
halo selected from -F, -Q, and -Br, 
-CN, 

-Ci^ alkyl-ORa, 
-N(Ra)2. or 
-Ci^ alkyl -N(Ra)2; 

each of Rl and R2 is independently: 



20 


(1) 


-H, 




(2) 


-Cm alkyl. 




. (3) 


-Ci-4 fluoroalkyl, 




(4) 


-O-Ci^ alkyl. 




(5) 


-O-Ci^ fluoioalkyi. 


25 


(6) 


-OH, 




(7) 


halo, 




(8) 


-CN, 




(9) 


-Cm alkyl-ORa 




(10) 


-(CH2)0-2C(=O)Ra. 


30 


(11) 


-(CH2)0-2CO2Ra, 




(12) 


-(CH2)0-2SRa, 




(13) 


-N(Ra)2. 




(14) 


-Ci^ alkyl N(Ra)2, 




(15) 


-(CH2)0-2C(=O)N(Ra)2. 



(24 is: 



10 



15 



(1) 
(2) 
(3) 
(4) 
(5) 

(6) 
(7) 
(8) 
(9) 
(10) 
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(16) -CMalkyl-N(Ra)-C(Ra>sO, 

(17) -S02Ra, 

(18) -N(Ra)S02Ra 

(19) -0-Ci-4alkyl-0Ra. 
5 (20) -O-Ci-4 alkyl-SRa, 

(21) ^0-Ci-4alkyl-NH-C02Ra, 

(22) -0-C2-4 alkyl-N(Ra)2, 

(23) -N(Ra)-Ci^ alkyl-SRa 

(24) -N(Ra)-Ci^ alkyl-ORa, 
10 (25) -N(Ra)-Ci^alkyl-N(Ra)2, 

(26) -N(Ra)-Ci^ alkyl-N(Ra)-C(Ra)=0, . 

(27) -Rk, 

(28) -Ci^alkyl substituted with lor 2 Ric groups, 

(29) -Ci-4 fluoroalkyl substituted with 1 or 2 Rk groups, 

15 (30) -0-Rk, 

(31) -0-Ci^alkyl-Rk, 

(32) -S(0)n-Rk 

(33) -S(0)n-Ci^ alkyl-Rk, 
. (34) -0-Ci^ alkyl-ORk 

20 (35) -0-Cm alkyl-O-Ci^ alkyl-Rk, 

(36) -O-Ci-4 alkyl-S(0)nRk, or 

(37) -C(MaIkyl-N(RbXRk); 

each of R3 and R4 is independently 



25 


(1) 


-H, 




(2) 


halo. 




(3) 


-CN. 




(4) 


-OH, 




(5) 


Ci-4alkyl, 


30 


(6) 


Ci_4 fluoroalkyl. 




(7) 


-O-Ci^ alkyl, 




(8) 


-O-Ci^ fluoroalkyl. 




(9) 


-Ci-4 alkyl-ORa, 




(10) 


-O-Ci-4 alkyl-ORa, 
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(11) -O-Ci-4 alkyl-SRa, 

(12) -O-Ci^ alkyl-NH-C02Ra, or 

(13) -0-C2^alkyl-N(Ra)2; 



5 R5is 

(1) -H. 

(2) -Ci-4 alkyl, optionally substituted with 1 or 2 substituents 
independently selected from halogen, -Oi-Ci-4 all^l, -O-Ci^ 
fluoroalkyl, -N0^a)2, and -C02Ra; 

10 (3) phenyl optionally substituted with fiom 1 to 3 substituents . 

independently selected fix)m halogen, Ci^ alkyl, Ci-4 
fluoroalkyl, -O-Ci-4 alkyl, -0-Ci^ fluoroalkyl, -S-Cm aUcyl, 

-CN, and -OH, or 
(4) -Ci-4 alkyl substituted with phenyl; 

15 

each Ra is independently -H or -Ci^ alkyl; 

each Rb is independently: 

(1) -H, 
20 (2) -Ci^ alkyl, 

(3) -Ci^ fluoroalkyl, 

(4) -Rk 

(5) -Ci-4 alkyl-Rk. 

(6) -S(0)n-Rk.or 
25 (7) -C(=0)-Rk; 

each Rc is ind^endently 

(1) -H, 

(2) -Ci-4 alkyl, 

30 (3) -Ci_4 alkyl substituted witfi -N(Ra)2, or 

(4) -Ci^ alkyl-phenyl, wherein the phenyl is optionaUy substituted 

widi 1 to 3 substituents independently selected firom halogen, 
Ci^ alkyl, Ci^ fluoroalkyl, -O-Ci-4 alkyl, -O-Ci-4 
fluoroalkyl, -S-Ci^ alkyl, -CN, and -OH; 



-374- 



wo 02/30930 PCTAJSOl/31456 



each BJ^ is independently: 

(1) aryl selected from phenyl and naphthyl, wheidn aiyl is 
unsubstituted or substituted with from 1 to S substituents ind^ndently selected from: 
5 (a) halogen, 

(b) Ci.6alkyl, 

(c) Ci-e fluoioalkyl, 

(d) -O-Cl-6 alkyl. 

(e) -O-Ci-6 fluoroalkyl, . 

10 . (f) phenyl, 

(g) -S-Ci^alkyl, 

(h) -CN. 

(i) -OH, 

(]) phoiyloxy, unsubstituted or substituted witfi from 1 to 3 
IS substituents indepradently selected from: 

(i) halogen, 

(ii) Ci-6 alkyl, 

(iii) Ci-g fluoroalkyl, and 

(iv) -OH, 
20 (k) -N(Ra)2, 

0) -Ci-6alkyl-N(Ra)2, 

(m) -Rt. 

(p) -(CH2)0-3C(=O)N(Ra)2.and 
(q) -(CH2)0-3C(=O)Ra; 
25 (2) -C3.7 cycloalkyl, unsubstituted or substituted with from 1 to 3 

substituoits independently selected from: 



(a) 


halogen, 


(b) 


C1.6 alkyl. 


(c) 


-O-Ci^ alkyl. 


(d) 


Ci-6 fluoroalkyl. 


(e) 


-O-Ci^ fluoroalkyl. 


(f) 


-CN, 


(h) 


phenyl, and 


(j) 


-OH; 
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(3) -C3.7 cycloalkyl fused with a phenyl ring, unsubstituted or 
substituted with firom 1 to S substituents independently selected from: 

(a) halogen, 

(b) Ci-ealkyl, 

5 (c) -0-Ci^alkyl, 

(d) Ci-6 fluoroalkyl, 

(e) -O-Ci-6 fluoroalkyl, 

(f) -CN.and 

(g) -OH; 

10 (4) a 5- or 6- membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected £rom oxygen, nitrogen and sulfur, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with fitom 1 
to 5 substituents independently selected from: 
(a) halogen, . 

15 (b) Ci^ alkyl, 

(c) Ci-S fluoioall^l, 

(d) -0-Ci^ alkyl. 

(e) -O-Ci^ fluoroalkyl, 

(f) phenyl, 

20 (g) -S-Ci-6alkyl, 

(h) -CN, 

(i) ^H, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independendy selected from: 
25 (i) halogen, 

(ii) Ci-6 alkyl, 

(iii) Ci^ fluoroalkyl, and 

(iv) -OH. 
(k) -N(Ra)2, 

30 0) .-Ci^alkyl-N(Ra)2, 

(m) -Rt. 

(n) 0x0. 

(o) -(CH2)0-3C(=O)N(Ra)2. and 

(P) -<CH2)0-3C(=O)Ra; 
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(5) a 5" or 6- or 7- membered saturated heterocyclic ring 
containing from 1 to 3 heteroatoms independently selected firom oxygen, nitrogen and 
sulfur, wherein the heterocyclic ring is unsubstituted or substituted with from 1 to 4 
substituents independently selected from: 



5 


(a) 


halogen, 




(b) 


Ci-6.alkyl, 




(c) 


-0-Ci^ alkyl. 




(d) 


Ci-6 fluoroalkyl, 




(e) 


-O-Ci-6 fluoroalkyl, 


10 


(f) 


-CN, 




(g) 


oxo, 




• (h) 


phenyl 




m 


benzyl. 




0) 


phrayletfayl. 


15 


(k) 


-OH, 




0) 


-(CH2)0-3C(=O)N(Ra)2. 




(m) 


-(CH2)0.3C(=O)Ra. 




(n) 


-N(Ra)-C(=0)Ra 




(o) 


-N(Ra)-C02Ra, 


20 


(P) 


-(CH2)l.3N(Ra)-C(=0)Ra. 




(q) 


-N(Ra)2. 




(r) 


-(CH2)l-3N(Ra)2, 




(s) 


-(CH2)l-3-ORa 




(t) 


-(CH2)0-3CO2Ra, 


25 


(u) 


-(CH2)0-3-O-(CH2)l.3-ORa 




(V) 


-S02Ra. 




(w) 


-S02N(Ra)2, 




(X) 


-(CH2)0.3C(=O)O(CH2)l-2CH=CH2. 




(y) 


-Rt. 


30 


(2) 


-(CH2)0-3C(=O)Rt 




(aa) 


-N(Ra)Rt, and 




(bb) 


-(CH2)l-3Rt; or 



(6) an 8- to 10- membered heterobicyclic ring containing from 1 to 
4 heteroatoms independently selected from oxygen, nitrogen and sulfur, wherein the 
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heteiobicyclic ring is saturated or unsaturated, and is unsubsdtuted or substituted with 
from 1 to S substituents independently selected from: 





(a) 


halogen, 




(b) 


Ci^ alkyl, 


5 


(c) 


-O-Ci-6 alkyl, 




(d) 


Ci_6 fluoroalkyl. 




(e) 


-O-Ci-6 fluoroalkyl. 




(f) 


-CN, 




(g) 


=0, and 


10 


(h) 


-OH; 



Rt is naphthyl or a S- or 6-niembered heteromonocylic ring containing from 1 to 4 
nitro^ atoms, wherein the heteromonocyclic ring is saturated or unsaturated, and 
wherein the nafdithyl or the heteromonocyclic ring is unsubstituted or substituted with 
IS from 1 to 4 substituents independraitly selected from halog^ oxo, Ci^ allsyl, and 
-0-Ci^ alkyl; and 

n is an integer equal to 0, 1 or 2; 
20 or a pharmaceuticaUy acceptable salt thereof. . 



25 



5. The compound according to claim 4, wherein 



ZlisCH; 
Q2is 



(1) -H, 

(2) -Ci^ alkyl, 

(3) -(CH2)0-2CF3, 
30 (4) -O-Ci^ alkyl. 



(5) -O-(CH2)0-2CF3, 

(6) halo selected from -F, -CI and -Br, 

C7) -CN, 

(8) -(CH2)l-30Ra 
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(9) -(CH2)0-2C(=O)Ra, 

(10) -(CH2)0-2CO2Ra. 

(11) -(CH2)0-2SRa. 

(12) -N(Ra)2. 

5 (13) -(CH2)l-3N(Ra)2, 

(14) -(CH2)0-2C(=O)N(Ra)2. 

(15) -G-(CH2)l-2-C(=0)N(Ra)2. wherein G is O, S, N(Ra), or NtS62Ra). 

(16) -N(Ra)-C(Ra)=0, 

(17) -(CH2)l-2-N(Ra)-C(Ra)=0, 

LO (18) -C(=O)-N(Ra)-(CH2)l-3-[C(=O)]0-l-N(Ra)2, 

(19) -C(=0)-N(Ra)-(CH2)l-2H substituted with I or 2 -ORa, 

(20) -S02Ra, 

(21) -N(Ra)S02Ra, 

(22) -Caaj=CH-(CH2)0-l-C(=O)-N(Ra)2, 
15 (23) C^C-CH20R* 

— C^C-CHaSR* 
— C^C-CHgSOzR^ 



(24) 
(25) 



Y 



R« 



(26) NR' , 

(27) -N(Ra)-(CH2)l-4SRa 
M) (28) -N(Ra)-(CH2)l-40Ra 

(29) -N(Ra)-(CH2)i-4-N(Ra)2, 

(30) -N(Ra)-(CH2)l^(Ra)-C(Ra)=0, 

(31) -N(Ra>(CH2)0-2-[C(=O)3i-2N(Ra)2, 

(32) -N(Ra)-(CH2)l-4-C02Ra, 

25 (33) -N(Ra)C(=0)N(Ra)-(CH2)l-4-a=0)N(Ra)2, 

(34) -N(Ra)C(=OHCH2)l-4-N(Ra)2, 

(35) -N(Ra)-S02-N(Ra)2, 

(36) -Rk. 

(37) -(CH2)l^k, 

30 (38) — C=C-CH2R ^ 

(39) -O-Rk, 

(40) -S(0)n-Rk, 
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(41) -N(RC)-Rk, 

(42) -N(RCHCH2)l-4H substituted with one or two Rkgroiqps, 

(43) -N(RCHCH2)l-40Rk, 

(44) -C(=0)-Rk 

5 (45) -C(=0)N(Ra)-Rk, 

(46) -N(Ra)C(=0>Rk, or 

(47) -C(=0)N(Ra)-(CH2)l^k; and 

(48) -N(Ra)-S(0)nRl^; 

10 Q4is-H; 

each of Rl and R2 is independently: 



15 



20 



25 



30 



(1) 


-H, 


(2) 


-Ci-4allcyl, 


(3) 


-(CH2)0-2CF3, 


(4) 


-O-Ci-4 alkyl. 


(5) 


-O-(CH2)0-2CF3, 


(6) 


-OH, 


(7) 


halo selected from -F, -CI and -Br, 


(8) 


-CN, 


(9) 


-(CH2)l-30Ra. 


(10) 


-(CH2)0-2C(=O)Ra 


(11) 


-(CH2)0-2CO2Ra. 


(12) 


-(CH2)0-2SRa, 


(13) 


-N(Ra)2, 


(14) 


-(CH2)l.3N(Ra)2. 


(15) 


-(CH2)0.2C(=O)N(Ra)2. 


(16) 


-Ci-4 aIkjd-N(Ra)-C(Ra)=0, 


(17) 


-S02Ra, 


(18) 


-N(Ra)S02Ra, 


(19) 


-0-(CH2)l.40Ra, 


(20) 


-0-(CH2)MSRa, 


(21) 


-0-(CH2)l-4NH-C02Ra, 


(22) 


-0-(CH2)2-4N(Ra)2, 
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(23) -N(Ra)-(CH2)i^Ra 

(24) -N(RaHCH2)l^0Ra. 

(25) -N(RaHCH2)i^(Ra)2, 

(26) -N(Ra)-(CH2)l^(Ra>C:(Ra)=0, 
5 (27) -Rk 

(28) -(CH2)l-4Hsubstitutedwith lor 2 Rk groups, 

(29) -O-Rk 

(30) -0-(CH2)l-4Rk 

(31) -S(0)n-Rk, 

10 (32) -S(0)n-(CH2)l^k, 

(33) .0-(CH2)M0Rk, 

(34) -0.(CH2)l^-0-(CH2)l^k, 

(35) -0-(CH2)l-4SRk,or 

(36) -(CH2)0-4N(Rb)(Rk); 

15 

each of R3 and R4 is inclq>endently 

(1) -H. 

(2) halo selected from -F, -Gl and -Br, 

(3) -CN. 
20 (4) -OH, 

(5) Ci^alkyl, 

(6) -(CH2)0-2CF3. 

(7) -0-Ci^ alkyl, or 

(8) -O(CH2)0.2CF3;and 

25 

R5is 

(1) -H, 

(2) -Ci^alkyl, 

(3) -(CH2)l.4N(Ra)2, 
30 (4) -(CH2)l-4C02Ra, 

(5) phenyl optionally substituted with from 1 to 3 substituents 
independently selected from halogen, Ci-4 alkyl, -(CH2)a. 
2CF3. -O-Ci^ alkyl, -O(CH2)0-2CF3, -S-Ci^ alkyl. -CN, 
and -OH, or 
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(6) -(CH2)l-4-phenyl; 
or a phannaceutically acceptable salt thereof . 

S 6. The compound accenting to claim S, which is a compound of 

Fonnula(Iip: 




10 or a phannaceutically acceptable salt thereof. 

7. Hie compound according to claim 6, wherein 

Lis 

IS (i) a single bond; 

(ii) -(CH2)l-3-, which is optionally substituted with 1 or 2 

substituents independently selected from the group consisting of -F, -CI, -Br, -OH, 
methyl, ethyl, -CO2CH3, -C02CH2-phenyl, phenyl, benzyl, -XCH2)l-20H, 
-CH(OH)-phenyl, and -CH0NH2)-phenyl; or 
20 (iii) 

(CH2)oT--V^ tCa^oT- 

^ 'V , wherein u and v are 

each integers havmg a value of from 0 to 3, provided that the sum of u + v is 1, 2, 3 or 
4; 

25 each of Rl and R2 is independendy: 

(1) -H, 

(2) metfiyl. 
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(3) ethyl. 

(4) CPs, 

(5) methoxy, 

(6) ethoxy 
5 (7) -OCF3 

(8) halo selected from -F, -CI and -Br, 

(9) -CN. 

(10) -CH20Ra, 

(11) -C02Ra, 
10 (12) -SRa, 

(13) -N(Ra)2. 

(14) -(CH2)l-3N(Ra)2. 

(15) -S02Ra 

(16) -(CH2)l-2N(Ra)-C(Ra)=0, 
15 (17) -Rk, 

(18) -(CH2)l.3H substituted with 1 or 2 Rk groups, 

(19) -O-Rk, or 

(20) -0-(CH2)l.3Rk; 



20 R5 



is 



(1) -H. 

(2) methyl, 

(3) -(CH2)l.2N(Ra)2. 

(4) -(CH2)l-2C02CH3,or 
25 (5) -(CH2)l.2Cp2CH2CH3; 

(6) phenyl, or 

(7) benzyl; 



30 



each Ra is independently -H or -Ci^ alkyl; 

each Rc is independently 

(1) -H. 

(2) -Ci^ alkyl, 

(3) -(CH2)l^(Ra)2.or 
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(4) KCH2)l-4-phenyl, wheism the phenyl is optionaUy substituted 

with i to 3 substituoats indepoidratly selected firom halogen, 
Ci^ alkyl, Ci^ fluoioalkyl, -O-Ci-4 alkyl, -0rCi4 
flucroalkyl, -S<:i-4 allcyl, -CN, and -OH; and 

5' ■ . ■ ■' ; 

each rI^ is independently: 

(1) aryl selected from phenyl and n^hthyl, wherein aryi is 

. unsubstituted or substituted with from 1 to 4 substituents independently selected from: 
(a) halogen, 
10 (b) Ci^alkyl, 

(c) Ci^ fluoroalkyl, , 

(d) -CMDi^alkyl, 

(e) -0-Ci^fluQcoalkyl, 

(f) phenyl, 

15 (g) ^-Ci^alkyl, 

(h) -CN. 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
- substituents independently selected from: 

20 (i) halogen, 

(ii) Ci-4alkyl, 

(iii) Ci^ fluoroaU^l, and 

(iv) -OH, 
(k) -N(Ra)2. 

25 0) -Ci^alkyl-N(Ra)2. 

(m) -Rt 

(p) -(CH2)0-3C(=O)N(Ra)2,and 
(q) -(CH2)0-3C(=O)Ra; 

(2) -Cs^ cycloalkyl, unsubstituted or substituted with from 1 to 3 
30 substiturats independently selected from: 

(a) halogen, 

(b) Ci^alkyl, 

(c) -O-Ci-4 alkyl, 

(d) Ci^fluoroalkyl, 
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(e) -O-Ci-4 fluoroalkyl, 

(f) -CN, 

(h) phenyl, and 
G) -OH; 

5 (3) -C3-6 cycloalkyl fused with a phenyl ring, unsubstituted or 

substituted with firom 1 to 4 substituents independently selected from: 

(a) halogen, 

(b) Ci^alkyl, 

(c) -O-Ci-4 alkyl, 
10 (d) Ci-4fluoroalkyl, 

(e) -O-Ci-4 fluoroalkyl, 
(£) -CN,and 

(g) -OH; 

(4) a 5- or 6* membered heteroaromatic ring selected firom thimyl, 
IS pyridyl, imidazolyl, pyrrolyl, pyrazolyl, ttiiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl^uranyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with fironi 1 
to 4 substituents independently selected from: 
(a) halogen, 
20 (b) Ci-4alkyl, 

(c) Ci-4 fluoroalkyl, 

(d) -O-Ci-4 alkyl, 

(e) -O-Ci-4 fluoroalkyl, 

(f) phenyl, 

25 (g) -S-Ci^alkyl, 

(h) -CN, 

(i) -OH, 

(j) phenyloxy, unsubstituted or substituted with from 1 to 3 
substituents independently selected from: 
30 (i) halogen, 

(ii) Cm alkyl, 

(iii) Ci-4 fluoroalkyl, and 

<iv) -OH, 
(k) -N(Ra)2, 
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0) -Ci^alkytN(Ra)2. 
(m) -Rt, 
(n) 0X0, 

(o) -(CH2)0.3C(=O)N(Ra)2,and 
5 (p) -(CH2)0-3C(=O)Ra; 

(5) a 5- or 6- or 7- membered saturated heterocyclic ring selected . 
from piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyirolidinyl, imidazolidinyl, piperazinyl, 
tetrahydrofuranyl, pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyl, 
10 azepanyl, thiadiazepanyl, dithiazepanyl, diazepanyl, and thiadiazinanyl, and wherein 
the heterocyclic ring is unsubstituted or substituted with from 1 to 4 substituents 
independently selected from: 



(a) 


halogen. 


(b) 


Ci-6alkyl, 


(c) 


-O-Ci^alkyl, 


(d) 


Ci^ fluoioalkyl. 


(e) 


-O-Ci^ fluoioalkyl, 


(f) 


-CN, 


(g) 


oxo. 


(h) 


phenyl 


(i) 


benzyl, 


(j) 


phenylethyl. 


Oc) 


-OH. 


0) 


-(CH2)0-3C(=O)N(Ra)2, 


(m) 


-(CH2)0-3C(=O)Ra 


(n) 


-N(Ra)-C(=0)Ra, 


(o) 


-N(Ra)-C02Ra, 


(P) 


-(CH2)l-3N(Ra)^=0)Ra. 


(q) 


-N(Ra)2, 


(r) 


-(CH2)l-3N(Ra)2, 


(s) 


-(CH2)l-3-ORa, 


(t) 


-(CH2)0.3CO2Ra 


(u) 


-(CH2)0-3-O-(CH2)l-3-ORa, 


(V) 


-S02Ra, 
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5 



(w) -S02N(Ra)2, 

(X) -(CH2)0-3C(=O)O(CH2)l-2CH=CH2. 

(y) -Rt, 

(z) -(CH2)0^3C(=O)Rt, 

(aa) -N(Ra)Rt, and 

(bb) -(CH2)l.3Rt;or 



(6) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoimidazolyl, iniidazo[4,5-b]pyridinyl, 
dihydroimidazo[4,5-b]pyridinyl, pyrazolo[4,3-c]pyridinyl, dihydropyTazolo[4,3T. . 

10 c]pyridinyl,tetrahydropyrazolo[4,3^]pyridinyl, pyrrolo[l,2-a]pyrazinyl, 
dihydropym)lo[l ,2-a]pyra2inyl, tetrahydropyrrolotl ,2-a]pyrazinyl, 
octahydropyrrolo[l,2-a]pyrazinyl, isoindolyl, indazolyl, indolihyl, isoindolinyl, 
quinoUnyl, isoquinoUnyl, quinoxaUnylvquinazolinyl, dnnolihyl, chiomaiDyl, 
isochiomanyl, hexahydiDpyrazolo[43-c]pyridmyl, hexahydiopuiinyl, 

15 hexahydrooxazolo[3,4a]pynizinyl, and l^,3,4-tetrahydio-l,8-^naphtfayridinyl; and . 
whraein the bicyclic ring is unsubstituted or substituted with firom 1 to 3 substituents 
indep^dently selected from: 



Rt is naphtfayl or a 5- or 6-membeied heteromonocylic ring selected from 
pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, pyrrolyl, pyridyl, 
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyiimidinyl, and pyradizinyl; 
30 and wherein the naphtfayl or the heteromonocyclic ring is unsubstituted or substituted 
with 1 or 2 substituents independently selected from halogen, oxo, Ci^ alkyl, and 
-O-Ci^ alkyl; 

or a phaimaceutically acceptable salt thereof. 



20 



25 



(a) 
(b) 
(c) 
(d) 
(e) 

(f) 
(g) 
(h) 



halogen, 
Ci^ alkyl. 
-O-Ci-4 alkyl, 
Ci^ fluoroalkyl, 
-O-Ci-4 fluoroalkyl, 
-CN, 
=0, and 
-OH; 
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8. The compound according to claim 7, which is a confound of 

FormulaOY): 




O OH dV); 
S or a i^annaceutically acc^table salt thereof. 

9. The confound according to claim 8, wherein 

Q2is 

10 (1) -H. 

(2) methyl, 

(3) ethyl, 

(4) CF3. 

(5) melhoxy, 
15 (6) ethoxy 

(7) -OCF3 

(8) halo selected from -F, -CI and -Br, 

(9) -CN, 

(10) -CH2OH. 
20 (11) -CH2OCH3 

(12) -(CH2)0-2C(=O)CH3, 

(13) -(CH2)0-2CO2CH3. 

(14) -SRa, 

(15) -N(Ra)2, 

25 (16) -(CH2)l.2N(Ra)2. 

(17) -(CH2)0-2C(=O)N(Ra)2, 

(18) -S-CH2-C(=0)N(Ra)2, 

(19) -0-CH2-C(=0)N(Ra)2, 

(20) -N(S02Ra)-CH2-C(=0)N(Ra)2. 
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Y' 



(21) -N(Ra)-C(Ra)=0. 

(22) -C(=0)-N(RaHCH2)l-2-C(=0)N(Ra)2. 

(23) -C(=0)-N(Ra)-(CH2)l-20Ra, 

(24) -C(=0)-N(Ra)-(CH2)l-3-N(Ra)2. 
5 (25) -S02Ra 

(26) -N(Ra)S02Ra 

(27) -CH=CH-C(=0)-N(Ra)2, 

(28) — C^C-CHaOR^ 
^29j ~^C^C CH2SR^ 

10 (30) C^C-CHaSOaR^^ 

H 

(31) NH . ' 

(32) -N(Ra)-(CH2)l.3SRa, 

(33) ^(Ra).(CH2)l-30Ra. 

(34) -N(RaHCH2)l-3N(Ra)2. 

15 (35) -N(Ra)-(CH2)l-3N(Ra>C(Ra)=0, 

(36) -N(Ra)CH2-C(=0)N(Ra)2, 

(37) -N(Ra)-C(=0)-C(=0)-N(Ra)2, 

(38) -N(Ra)-C(=0)-N(Ra)2, 

(39) -N(Ra)-(CH2)l-2-C02Ra, 

20 (40) -N(Ra)-C(=0)-N(Ra>(CH2)l-2-C(=0)-N(Ra)2. 

(41) -N(Ra)-C(=0)-(CH2)l-2-C(=0)-N(Ra)2. 

(42) -N(Ra)-S02-N(Ra)2. 

(43) -RK 

(44) -(CH2)l^k. 

25 (45) — C=C-CH2R'* ^ 

(46) -0-Rk, 

(47) -S-Rk, 

(48) -S02-R^ 

(49) -N(RC)-Rk, 

30 (50) -N(RC)-(CH2)l^ substituted wiA one or two Rk groups, 

(51) -N(RC)-(CH2)l-40Rk, 

(52) -C(=0)-Rk, 
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(53) 


-C(=0)N(Ra).Rk, 




. (54) 


-N(Ra)-C(=0)-Rk, 




(55) 


-C(=0)N(Ra)-(CH2)l^k, or 




(56) 


-N(Ra)-S02RK 


' 0 


each of Rl aiid is indepradently: 




(1) 


-H, 




(2) 


methyl. 




(3) 


ethyl. 


in 
lU 


(4) 


CF3, 




(5) 


methoxy. 




(6) 


ethoxy 




(7) 


-OCF3 




(8) 


halo selected from -F and -CI, 


15 


(9) 


-CN, 




(10) 


-CH20Ra, 




(11) 


-C02Ra, 




(12) 


-SRa 




(13) 


-N(Ra)2, 


20 


(14) 


-(CH2)l.3N(Ra)2. 




(15) 


-S02Ra 




(16) 


-Rk, 




(17) 


-(CH2)l-3Rk, 




(18) 


-0-Rk or 


25 


(19) 


-0-(CH2)l.3Rl^; 



each Ra is independently -H or -C1-4 alkyl; 



each Rc is independently -H, -C1-4 alkyl, or -(CH2)l-3N(Ra)2; 

30 

each Rk is independently: 

(1) phenyl which is unsubstituted or substituted with from 1 to 4 
substituents independendy selected from: 

(a) halogen selected from -F, -CI, and -Br, 
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(b) 


methyl or ethyl, 


(c) 


-CF3. 


(d) 


methoxy. 


(e) 


-OCF3, 


if) 


phenyl, 


(g) 


-S-CH3, 


(h) 




(i) 


-OH, 


(j) 


phenyloxy 


Oc) 


-N(Ra)2. 


0) 


-(CH2)l-3N(Ra)2. 


(m) 


-Rt. 


(P) 


-(CH2)6.3C(=0)N(Ra)2, and 


(q) 


-(CH2)0-3C(=O)Ra; 



15 (2) -C3-6cycloalkyl, 

(3) a 5- or 6- membered heteroaromatic ring selected ftom thienyl, 
pyridyl, imidazolyl, pynolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, 
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl, wherein the 
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with 1 or 2 

20 substituents independently selected from: 



25 



30 



(a) 


halogen selected firom -F, -CI, and -Br, 


(b) 


methyl or ethyl. 


(c) 


-CF3, 


(d) 


methoxy. 


(e) 


-OCF3. 


(f) 


-S-Ci-6 alkyl. 


(g) 




(h) 


-OH, 


(i) 


-N(Ra)2, 


(j) 


-Ci^alkylrN(Ra)2, 


(k) 


-Rt. 


(1) 


0x0, 


(m) 


-(CH2)0-3C(=O)N(Ra)2. and 


(n) 


-(CH2)0-3C(=O)Ra; 
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(4) a 5- or 6- or 7- membered saturated heterocyclic ring selected 
from piperidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, 
oxazolidinyl, isooxazolidinyl, pyrrolidinyl, imidazolidinyU piperazinyl, 
tetrahydrofuranyl, pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyU 
S azepanyl, thiadiazepanyl, dithiazepanyl, diazepanyl, and thiadiazinanyl; and wheiein 
the heterocyclic ring is unsubstituted or substituted with 1 to 4 substituents 
independently selected from: 





(a) 


halogen selected from -F, -CI, and -Br, 




(b) 


methyl or ethyl. 


10 


(c) 


-CF3, 




(d) 


methoxy. 




(e) 


-OCF3. 




(f) 


-CN, 




(g) 


=0, 


15 


(h) 


phoiyl. 




(i) 


benzyl, 




a) 


{dienylethyl. 




(k) 


-OH, 




a) 


-(CH2)0-3C(=O)N<Ra)2, 


20 


(m) 


-(CH2)0-3C(=O)Ra, 




(n) 


N(Ra)_c(=0)Ra, 




(0) 


N(Ra)-C02Ra, 




(P) 


(CH2)l-3N(Ra)-C(=0)Ra 




(q) 


N(Ra)2, 


25 


(r) 


(CH2)l.3N(Ra)2. 




(s) 


S02Ra, 




(t) 


-(CH2)0-3G(=O)Rt, 




(u) 


-Rt. 




(V) 


-N(Ra)Rt, and 


30 


(w) 


-(CH2)l.3Rt; and 



(5) an 8- to 10- membered heterobicyclic ring selected from 
indolyl, benzotriazolyl, benzoimidazolyl, imidazo[4,5-b]pyridinyl, 
dihydroimidazo[4,5-b]pyridinyl, pyrazolo[43-c]pyridinyl, dihydropyrazolo[4,3- 
c]pyridinyl, tetrahydropyrazolo[4,3-c]pyridinyl, pyrrolo[l^-a]pyrazinyl. 
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dihy(fropyrTolo[l,2-a]pyra2myl,tetrahydropyrrolo[l^ 
octahydropyirolo[l ,2-a]pyra2inyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, 
quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl. ciimolinyl, chromanyl, 
isochromanyl, and l,2,3,4-tetrahydro-l,8-naphthyridinyl, wherein the bicycKc ring is 
S unsubstituted or substituted with 1 or 2 substituents independrady selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl or ethyl, 

(c) -CF3, 

(d) methoxy, 
10 (e) .OCF3, 

(f) -CN, 

(g) =0,and 

(h) -OH; 

15 Rt is selected from pyrrolidinyl, pyrazolidinyl, imidazolinyl, piperidinyl, piperazinyl, 
pyrrolyl, pyridyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, 
and pyradizinyl; any one of which is unsubstituted or substituted with 1 or 2 
substituents independently selected from -F, -CI, -Br, 0x0, methyl, and methoxy; 

20 or a pharmaceutically acceptable salt thereof . 

10. The compound according to claim 9, which is a compound of 

Formula (VI): 




O OH (VD; 
25 or a pharmaceutically acceptable salt thereof. 

1 1 . The conq)ound according to claim 9, which is a compound of 
Formula (V-A): 
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O OH (V-A); 

or a phannaceutically acceptable salt thereof . 

5 12. The compound according to claim 11, wherein Rl is H or F, 

and R2 is H or -SO2CH3, with the proviso that Rl and r2 are not both H; 

or a pharmaceutically acceptable salt thereof. 

10 13. The conqraund according to claim 12, ^^ch is a compound of 

Formula (Vm): 

o OH (vm); 

or a pharmaceutically acceptable salt. 

15 

14. The compound according to claim 12, wherein 

Q2is: 

(1) -C(=0)N(Ra)2. 
20 (2) -CH2C(=0)N(Ra)2. 

(3) -CH2CH2C(=0)N(Ra)2, 

(4) -S-CH2-C(=0)N(Ra)2, 

(5) -0-CH2-C(=0)N(Ra)2. 

(6) -N(Ra)-C(Ra)=0, 
25 (7) -N(S02Ra)-CH2-C(=0)N(Ra)2. 

(8) -N(Ra)-C(=0)-C(=0>N(Ra)2, 
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(9) -N(Ra)S02Ra, 

(10) -CH=CH-C(=0)-N(Ra)2, 

(11) -N(Ra)CH2-C(=0)N(Ra)2. 

(12) -N(Ra)-C(=0)-N(Ra)2. 

(13) -RK 



(14) -(CH2)l-3Rk, or 

(15) .N(RCHCH2)l-3Rk, 

each Ra is independently -H or -Ci^ alkyl; 

10 

each RP is independently -H or -Cl-4 alkyl; and 

Rk is a saturated heterocyclic ring selected firom pipeiidinyl, morpholinyl, 
tiiiomorpholinyl, thiazolidinyl, isotfiiazolidinyl, oxazolidinyl, isooxazolidinyl, 
15 pynx>Udinyl,in)idazoUdinyl,piperazinyl,tetrahydiofuranyl,pytazolidinyl, 

hexahydropyrimidinyl, 1,2-thiazinanyl, 1,4-thiaz^anyI, 1,2,5-thiadiazepanyl, 1,5,2- 
dithiazepanyl, 1,4-diazepanyl, and 1,2,6-thiadiazinanyl, wherdn the heterocyclic ring 
is unsubstituted or substituted with 1 to 4 substiturats independently selected from: 



20 



(a) 
(b) 
(c) 
<d) 

(e) 
(0 



methyl or ethyl, 
=0. 



-C(=0)N(Ra)2. 
-CH2C(=0)N(Ra)2, 



-C(=0)Ra,or 
-S02Ra; 



25 



or a phannaceutically acceptable salt thereof. 



15. Hie compound according to claim 14, wherein 



30 Q2is: 



(1) 
(2) 
(3) 
(4) 



-C(=0)N(Ra)2. 
-CH2C(=0)N(Ra)2, 
-CH2CH2C(=0)N(Ra)2, 
-S-CH2-C(=0)N(Ra)2, 
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(5) -0-CH2-C(=0)N(Ra)2. 

(6) -N(S02Ra)-CH2-C(=0)N(Ra)2, 

(7) -N(Ra)-C(=0)-C(=O)-N(Ra)2, 

(8) -N(Ra)S02Ra, 

5 (9) -CH=CH-C(=0)-N(Ra)2, 

(10) -N(Ra)CH2-C(=0)N(Ra)2, 

(11) -N(Ra)-C(=0)-N(jRa)2, 

(12) -Rk 

(13) -(CH2)l.2Rl^,or 
10 (14) -NH-(CH2)1-2R'^; 

each Ra is independently methyl, ethyl, or isopropyl; and 

Rk is a saturated heteiocycUc ring selected £rom pipendinyl, moiiAol^ 
15 thiomoipbolinyl, thiazolidinyl, isothiazolidinji, oxazoUdinyl, isooxazolidinyl, ... 
pyrroUdinyl, imidazoUdinyl, pipotizinyl, tetrahydrofuranyl, pyrazolidin^, 
hexahydropyrimidinyl, 1,2-thiazinanyl, 1,4-fliiazepanyl, l,2,S-duadiazepanyl, 1,5,2^ 
dithiazepanyl, 1,4-diazepanyl, and 1,2,6-thiadiazinanyl, wherran the heterocyclic ring 
is unsubstituted or substituted with 1 to 4 substituents independently selected from: 
20 (a) methyl or ethyl, 

(b) =0, 

(c) -C(=0)he2, 

(d) -C(=0)CH3.or 

(e) -SO2CH3; 



25 



or a pharmaceutically acceptable salt thereof. 

16. The compound tux^ording to claim 4, which is a compound of 

Formula (IX): 
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wherein 

. 5 each of R6 and is independently: 



(1) 


-H 


(2) 


-Ci-4alkyl, 


(3) 


-Ci^ fluoroalkyi, 


(4) 


-Cm alkyl-ORa, 


(5) 


-Ci^ alkyl-S(0)nRa, 


(6) 


-Ci-4 alkyl-N(Ra)2, 


(7) 


-Ci^ alkyl-C(=0)-N(Ra)2, 


(8) 


-Ci-4 alkyl-C02Ra, and 


(9) 


-Ci^ alkyl substituted with Rk;.and 



15 



each of R? and R8 is independently: 





(1) 


-H 




(2) 


-Cm alkyl, 




(3) 


-Cl-4 fluoroalkyi. 


20 


(4) 


-Cm alkyl-ORa, 




(5) 


-Cm alkyl-SRa, 




(6) 


-Cm alkyl-N(Ra)2, 




(7) 


-Cm alkyl-C(=0)-N(Ra)2, 




(8) 


-Cm alkyl-C02Ra, and 


25 


(9) 


-Cm alkyl substituted with Rk; 



or R7 and R8 together fonnoxo; • 



or a pharmaceutically acceptable salt thereof. 
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17. The compound according to claim 16, which is a compound of 



Fonnula (X): 



r6 1 




O OH 



(X); 



or a pharmaceutically accq>table salt thereof. 



Formula (XI): 



18. The compound according to claim 17, which is a coinpound of 



r6 1 




10 



O OH 



(XD; 



or a pharmaceutically acceptable salt thereof. 



19. The compound according to claim 18, which is a compound of 



IS Formula QCDD: 




O OH 



(xn); 
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or a phannaceutically acceptable salt theieof . 

20. The compound according to claim 19, wheiein 



5 R6 



is: 



(1) -H 

(2) methyl, 

(3) ethyl 

(4) -CF3, 

10 (4) -(CH2)l-3-ORa 

(5) KCH2)l.3-SRa 

(6) -(CH2)l-3-S02Ra. 
C7) -(CH2)l.3-N(Ra)2. 

(8) -(CH2)l.3-C(=0)-N(Ra)2.or 

15 (9) -(CH2)l-3-C02Ra; 



R9 



is: 



(1) -H 

(2) methyl, 
20 (3) ethyl, 

(4) -CF3, 

(4) -(CH2)l-3-ORa 

(5) -(CH2)l-3-SRa, 

(6) -(CH2)l-3-S02Ra, 
25 (7) -(CH2)l-3-N(Ra)2, 

(8) -(CH2)l.3-C(=0)-N(Ra)2, 

(9) -(CH2)l-3-C02Ra,or 

(10) -(CH2)1.3-Rl'; 



30 each Ra is independently -H, methyl, or ethyl; 

Rk is a saturated heterocyclic ring selected fcom piperidinyl, moipholinyl, 
thiomoipholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl, isooxazolidinyl, 
pyrrolidinyl, imidazolidinyl, piperazinyl, tetrahydcofiiranyl, and pyrazolidinyl; and 
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wherein the heterocyclic ring is unsubstituted or substituted with from 1 to.3 
substituents independently selected from: 

(a) halogen selected from -F, -CI, and -Br, 

(b) methyl, 

5 (c) -CPs, ^ 

(d) methoxy, 

(e) -0CF3, 

(f) -CN,and 

(g) =0; 

10 

or a pharmaceutically acceptable salt thereof. 

21. A compoimd accoiding to claim 1, which is a compound 
selected £nom the group consisting of 

15 

N-(3,5-dichlorobenzyl)-8-hydn)xy-l,6-naphthyridine-7-caiboxami^^ 
NK2,5-dicMorobenzyl)-8-hydroxy-l,6-naphthyridine-7-caiboxaimde; 
20 N-[(lR,S)-2,3Ktaiydro-lH-inden4-yl]-8-hydroxy-l,6-naphthyridine-7-carto^ 
N-[2-(3-chlorophenyl)ethyl]-8-hydroxy-l,6-naphthyridine-7-carboxamide; 
N-[2-(2-chlorophenyl)ethyl]-8-hydroxy- 1 ,6-naphthyridine-7-carboxamide; 

25 

N-[2-(l,l-biphenyl-4-yl)ethyl]-8-hydn>xy-l,6-n^hthyridine-7-carbo^ 
8-hydroxy-N-[2-(4-phenoxyphenyl)ethyl]-l,6*naphthyridine-7-<:aiboxan^ 
30 8-hydioxy-N-(3-phenylpropyl)-l ,6-naphthyridine-7-carboxamide; 

N-(l,r-biphenyl-2-yhnethyl)-8-hydn>xy-l,6-naphthyridine-7-carboxamide; 
N-(l ,1 -biphenyl-3-ylmethyl)-8-hydroxy-l,6-naphthyridine-7K:arboxamide; 

-400. 



wo 02/30930 



PCTAJSOl/31456 



8-hydroxy-N-phenyl-l,6-naphthyridine-7-carboxamide^ 

8N-(2-^hlombenzyl)-8-hydroxy-l,6-naphthyridine-7-caiboxanud^ 

N-benzyl-8-hydioxy-N-methyl-l,6-n^hthyridine-7K:» 

8-hydroxy-N-(l-methyl-l-phenylethyl>l,6-naphthyri<tine-7-c^^ 
10 8-hydroxy-N-(2-phenylethyl)-l,6-naphthyridine-7-caiboxainide; 

8-hydroxy-N-(l-naphthylmethyl)-l,6-naphthyridine-;7K;aA 

N-benzyl-8-hydroxy-N-phenyl-l,6-iiaphthyridin 

N-(3-cM(xrobenzyI)-8-hydroxy-l,6-naphthyridine-7-cai^ 

N-(4^:hlorobenzyl)-8-hydn)xy-l,6-naphlhyridine-7 
20 Methyl (2S)-{[(8-hydroxy-l,6-naphthyridin-7-yl)carbonyl]amino} (phenyl)ethanoate; 

Ethyl N-benzyl-N-[(8-hydroxy-l ,6-naphthyridin-7-yl)carbonyl]glycinate; 

N-benzyl-8-hyckoxy-N-(2-phenylethyl)-l,6-naphthyridine-7-caA 

25 

N-(l,2-diphenylethyl>8-hydroxy-l,6-riaphthyri(Une-7-carboxamide 
N-(23-<Uhydio-lH-mden-2-yl)-8-hydn)xy-l,6-naphthyridine^^ 
30 N-benzyl-8-hydroxy-l,6-naphthyridine-7-<;aiboxamide; 

N-<2-aniUnoethyl)-8-hydroxy-l,6-naphthyridine-7-caiboxainide; 
N-(2,2-Hiiphenylethyl)-8-hydn)xy-l,6-naphthyridine-7-carboxamide; 
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N-(33-<tiphenylpropyl)r8-hydn)xy-l,6-naphthyiidine-7-cari)ox^ 

N-(2-<:MQix>-6-phenoxybenzyl)-8-hydroxy-l,6-naphthyridiM 

Methyl (2R)-{[(8-hydroxy-l,6-naphthyridin-7-yl)caitonyl]amino} (phenyl)ethanoate; 

8-hydroxy-N-(l,23,44etrahydronaphthalen-l-yl)-l,6-naphthy^ 

10 N-(23-dihydro-lH-inden-l-ybnethyl)-8-hydroxy-l,6-naphthyrito 

8-hydroxy-N-(6,73,9-tetrahyciro-5H-benzo[a][7]annulen-^^ 
naphthyridine-7-caiboxamide; 

15 8-hydroxy-N-[2-(l-naphthylaiiiino)ethyl]-l,6-naphthyri<Une-7^ 

NK23-<iihydio-lH-inden-2-ylmethyl)-8-hy&^ 

8-hy(koxy-N-[(lR)-l-phenylethyll-l,6-naphthyridine-7K:arboxan^ 

20 

8-hydroxy-N-[(lS)-l-phenyIethyll-l,6-naphthyridine-7-<:aiboxa^ 
8-hydroxy-N-(3-hydroxy-l-phenyipiopyl>l,6-naphthyridine-7K:arboxam 
25 N-[2<4-cUoropheiiyl)ethyl]-8-hydroxy-l,6-naphthyridine-7^ 

8-hydroxy-N-[(lR)-2"hydix)xy-l-phenylethyl]-l,6-naphthyridine-^^ 
N-[(lS>l-benzyl-2-hydroxyethyl]-8-hydroxy-l,6-naphthyridine-7K:ai^ 

30 

N-[(lR)-l-benzyl-2-hydrbxyethyl]-8-hydroxy-l,6-naphthyridine-7-^ 
8-hydn>xy-N-(2-hydroxy-2-phenylethyl>l,6-naphthyridine-7-caA 
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5<Moio-NK3,5-dichlorDben2yl)-8-hydioxy-l,6-naphthyridiTO^ 

N-(3,5-dichlorobenzyl)-8-hydroxy-5-piperidin-l-yl-l,6-naphthy 

5 N-<3,5-dichloroben2yl)-8-hydroxy-5-phrayl-l ,6-naphthy]idiiie-7-caiboxaimde; 

N-<3,5-dicMorobenzyl)-8-hydroxy-5<lH-iiiiidazol-l-yl)-l,6-na 
caiboxamide; 

10 N-<3,5-dicMorobenzyl)-8-hydroxy-5-moipholin-4-yl-l,6-naphthyii^^ 
caiboxamide; 

(+)-8-hydroxy-N-[(cw>3-phenyl-23-dihy<tc)-lH4nden-l-yl^ 
caiboxamide 

15 

S-bn)mo-N-(3,S-dichloiobenzyl)-8-hydroxy-l,6-naphfhyridine-7^ 

N-<bCTayl>8-hydroxy-5-phenyl-l,6-n^hthyridine-7-caibox^ 

20 N-(23-dihydro-lH4nden-l-yl)-8-hydToxy-5-phenyl-l,6-naphthyridine-^^ 
caiboxamide; 

8-hydToxy-N-(l-naphthylmethyl)-5-phenyl-l,6Hiaphthyridine-7-caib 
25 N-(2,5-dichlorobenzyl)-8-hydn)xy-5-phenyH ,6-naphthyridine'-7-<:arboxamide; 
NK3K;hloiobenzyl)-8-hydroxy-5-phenyl-l,6-naphthyridine-7-K^^ 
N-[(lS>23-dihydro-lH-inden-l-yl]-8-hydroxy-l,6-n2qphthyri(^^ 

30 

N-(3,5-dicUoiobenzyl)-8-hydn>xy-S-phenoxy-l,6-naphtfayiidine-7-carboxam 

N-(3,5-dicUorobenzyi)-8-hydtoxy-5K4-methylpipeiazin-l-yl)-l,6-naphth 
caiboxamide; 
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5-(4-beMylpipeimin-l-yl)-N-(3,5-<iichlorobenzyl)-8-hy 
caiboxaxnide; 

5' N-(3,5KticMQrobenzyl)-5-{4-[2-(fonnylamino)ethyl]pii^^ 
naphthyridine-7-caiboxaimde; 

N-(3,5-dichloroben2yl)-8-hydroxy-5-(4-pyridm-2-ylpiperazin-l-yl)-l^^ 
naphthyridine-7-carboxamide; 

10 

N-(3,5-<iicWorobeiizyl)-8-hydroxy-5-(4-pyiioUdin-l-ylpip^ 
naphthyridine-7-caiboxaimde; ... 

5-aniUno-N-(3,5-Jichloiobenzyl)-8-hydioxy-l,6-naph 

15 

N-<3.5Klichlorobenzyl)-5-{[3Kfoimylaiiuno)piopyl]amino}-^ 
naphthyridine-7-caiboxamide; 

N-(3,5-dichlorobenzyl)-5-{ [2-(dimethylainino)ethyl]ainino}-8-hydroxy-l,6- 
•20 naphthyndine-7-caiboxamide; 

N-(3,5-dicMorobenzyl)-8-hydroxy-5-[(2-morphoUn-4-ylethyl)air^ 
naphthyridine-7-carboxainide; 

25 5-[(l-benzylpiperidm-4-yl)ainino]-N-(3,5-dicWorobenzyl)-8 
naphthyridine-7-carboxamide; 

N-(3,5-dicMorobenzyl)-5-[[2-(dimethylaimno)ethyl](methyl) 
naphthyridine-7-carboxamide; 

30 

8-Hydroxy-5-phenylsulfanyl-[l,6]naphthyridine-7-caiboxylic acid 3,5- 
dichlorobenzylamide; 
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5-ben2enesulfonyl-8-hydroxy-[l,6]naphthyridme-7-<:arto^ acid 3,5- 
dichlorobenzylainide; 

tert-butyi l-(7-{ [(3,5-dichlorobenzyl)ainino]carbonyl }-8-hydroxy-l,6-naphthyridin-5- 
5 yl)pynx>lidin-3-ylcaibaniate; 

5-(3-aniinopynx)Udin-l-yl)-N-(3,5-ctcMon>benzyl)-8-hydroxy-l ,6-naphthyiidine-7- 
carboxamide tiifluoioacetate; 

10 . A^-(3,5-dicWon)benzyl)-8-hydroxy-5-(4H-l,2,4-triazol-4-yl)-l,^ 
caiboxamide; 

NK3,5-dichloIobrazyl)-8-hyd^oxy-5-(l/^^l,2,4-triazo^ 
caiboxamide; 

15 

iH3,5-dicMorobrazyl>8-hydn)xy-5-(3-hydroxypyrroUdin-l-^^ 
caiboxaioide; 

5-[3-(acetylamino)pyrroUdin-l-yl]-iV-(3,5-dichlorobenzyl)-8-hydi^ 
20 naphthyridine-7-carboxamide; 

iV-(3,5-dichlorobenzyl)-5-(4-formylpiperazin-l-yl)-8-hydroxy-l,6-n^ 
carboxaniide; 

25 l-(7-{((3,5-dichlorobenzyl)amino]carbonyl}-8-hydroxy-l,^ 
yl)piperazine; 

8-Hydioxy-5-(3-hydn)xy-pn>p-l-ynyl)-[l,6]naphthyridine-7K:aA acid 3,5- 
dichloro-benzylamide; 

30 

l-(7-{[(3,5-dicMorobenzyl)amino]carbonyl}-8-hydn>xy-l,6-naphthyridi^^^ 
oxo-2-pyirolidin-l-ylethyl)piperazine; 
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8-Hydroxy-5-(3-piperidin-l-yl-prop-l-jiiyl)-[l,6]naphthyridine-7-^ 
3,S-dichloro-benzylamide; 

N-(3,5-<fichlorobenzyl)-8-hydroxy-5-tWomorphoUn-4-yl-l,6-na^ 
5 caiboxamide; 

5-[3-(aminocarbonyl)piperidin-l-yl]-N--(3,5KBcMoroben2yl)-^^ 
naphthyridme-7-carboxamide; 

10 lK7-{[(3,5-dichlorobenzyl)amino]caibonyl}-8-hydroxy-l,6-naphthyri 
phenylethyl)piperazine; 

4- [(7-{ [(3,5<licMorobeiizyl)anuno]carbonyll-8-hydroxy-l,6-^^ 
yl)aimno]pyridine; 

15 

5- [(cyclop^opylmethyl)alnino]T^^K3>5•^cMo^obenzyl) 
7-caiboxainide; 

N-(3,5-dicMoroben2yl>5-{ [2-(fonnylaimno)etbyl]anuno}-8^^^ 
20 naphthyridine-7-caiboxamide; 

2-[(7- { [(3 ,5-dichlorobenzyl)aniino]cart)onyl } -8-hydn)xy- 1 ,6-naphthyri 
yl)anuno]ethanainine; 

25 iV^(3,5-dichloiobenzyl>8-hydroxy-5-[(2-methoxyethyl)ainino]-l,6-^ 
carboxamide; 

iV-(3,5-dichlorobenzyl)-8-hydroxy-5-{ [2-(metfaylthio)ethyl]aiDino}-l,6- 
naphthyridine-7-carboxaiiiide; 

30 

l-{2-[(7-{[(3,5-<iicWoroben2yl)aimno]caibonyl}-8-hydn) 
yl)amino]ethyl Ipyirolidine; 
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1 iS^<3,5-dicMorobenzyl)-8-hydroxy-5-pyrroUdin-l-yl-l,6-^^^ 
carboxamide; 

3-{2-[(7-{[(3,5-dicMoioben2yl)aiiuno]carbonyl}-8-hydix)x^^ 
5 yl)amino]ethyl}pyridine; 

l-{3-[(7-{[(3,5-(iicWorobenzyl)aniino]carbonyl}-8-hydroxy-l,^^^ 
yl)ammo]propyI}-lH-imidazoline; 

10 l-{ 3-[(7-{ [(3,5-cMcMorobenzyl)anuno]carbonyl}-8-hydroxy-l,6-naphthy^ 
yl)amino]propyl Ipyirolidine; 

1- (2-aimnoethyl)-4-(7-{ [(3,5-dicMorobenzyl)aimno]carbonyl }-8-hydroxy-l,6- 
naphthyridin-5-yl)piperazine; 

iV^(3,5-dichlon)ben2yl)-8-hydioxy-5-[(2-phenoxyethyl)amiM 
carboxamide; 

iV-(3,5-<lichloix)benzyl)-8-hydroxy-5-{ [3K2-<)XopyiToUdin-l-yl)propyl]amino}"l,6- 
20 naphthyridine-7-carboxamide; 

2- |>enzyl(7-{ [(3,5Hjachloix)benzyl)amino]caibonyl}-8-hydroxy-l,6-^^^ 
yI)aimno]ethanainine; 

25 l-{3-[(7-{ t(3,5-Kiichlorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyri 
yl)amino]propyl}-4-methylpiperazine; 

1:1 mixture of l-(7-{ [(3,5-dicMorobenzyl)amino]caibonyl}-8-hydroxy-l,6- 
naphthyridin-5-yl>m.imidazo[4,5-fe]pyridine and 3-(7-{[(3,3- 
30 dichlon)benzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyridin-5-y0^^ 
&]pyridine; 

iV-(3,5-<iichlorobenzyl)-8-hydroxy-5-{ [4-(3-methyI-2-oxoimidazolidin-l- 
yl)phenyl]amino)-l,6-naphthyridine-7-carboxamide; 
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iV^(3,5^iicWoiDbenzyl>8-hydroxy-5-(l,4,6J-tetrahydr^ 
yl)-l,6-naphthyridine-7-carboxainSde; 

5 iV-(3,5-dichlorobenzyl>8-hydroxy-5-({ [(2R>5K)xopynoUdin-2-yl]methyl}amino)- 
1 ,6-naphtfayridine-7-carboxanude; 

iV-(3,5-dichlorobenzyl)-8-hydroxy-5-{[(5-oxo-4,5-dihydi^ 
yl)methyl]amino} -1 ,6-naphthyridine-7-caiboxaimde; 

10 

2-(7-{ [(3,5-dichloroben2yl)amino]carbonyl }-8-hydroxy-l,6-naphthyridi^^^ 
yl)octahydropyrrolo[l ,2-a]pyrazine; 

NK3,5-dicWoiobenzyl)-8-hydroxy-5-[4-(pyriimd^^ 
IS naphtfayridme-7-carboxamide 

2-{2-[(7-{[(3,5-^cWorobeiizyl)aimno]carbonyl}-8-hydroxy-l,6-nap^^ 
yl)(methyl)ainino]ethyl }pyridine; 

20 iS^(3,5-dicUoiobenzyl)-5-(dimethylamino>8-hydroxy-l,6-naph 
carboxaimde; 

8-Hydtoxy-5-(3-morpholm-4-yl-prop-l-ynyl)-[l ,6]naphthyri^ acid 
3,5-dichloro-benzylamide; 

25 

N-(3,5-difluorobenzyl)-8-hydmxy-5-(methylsulfonyl)-l,6-naphthy^ 
carboxaimde; 

5-cyano-N-(23-dimethoxybenzyl)-8-hydn)xy-l,6-naphthyri*^ 

30 

N-(3,5-dicMorobenzyl)-8-hydioxy-5-thien-2-yl-l,6-naphthyridiTO 

8-hydroxy-5-pheiiylsulf anyl-t 1 ,6]naphthyridine-7-caiboxylic acid 2- 
methylsulfanylbenzylamide; 
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N-(23-dimethoxybenzyl)-8"hydroxy-5-(methylsulfonyl)-l,6-^ 
caiboxaxnide; 

5 N-(3,5-<lichloioben2yl)-8-hydroxy-5-[(2-hydro ,6-naphthyridine-7- 
carboxamide; 

N-(3 ,5-dichlorobenzyl)-8-hydroxy-5-(propylanuno)- 1 ,6-naphthyri 
carboxamide; 

10 

* N-(3,5-dichlorobenzyl)-8-hydroxy-5-[(lH-imidazol-4-ylethyl)am 
iiaphthyridine-7-carboxamide; 

N<3,5-dichlorobeiizyl)-8-hydroxy-5-[(3-phenylprop-l-yl^ 
15 7-caiboxaimde; 

N-(3,5-dichlorobenzyl)-8-hydroxy-5-[(3-moiphoUn-4-ylpropyl)aimno]-l 
naphthyiidine-7-carboxamide; 

20 N-(3,5-dichlorobenzyl)-8-hydroxy-5-[4-(pyridin-2-ylmethyl)pipei^ 
naphthyridine-7-carboxanude; 

NK3,5-dicMon)benzyl)-8-hydroxy-5-[(2-morpholin-4-yl-2-pyridin-3-^^ 
1 ,6-naphthyridine-7-caiboxainide; 

25 

N-(2,3-dimethoxybCTzyl)-5-{ [4-(dimethyla2mno)phenyl]thio}-8-hydioxy-l,6- 
naphthyridine-7-carboxamide; 

8-hydn>xy-6-methyl-[l,6]naphthyridine-7*carboxylic acid 3,5-dichloio-benzylaniide; 

30 

8-hydroxy-6-methyl-[l,6]naphthyridine-7-carboxylic acid 4-fluon)-benzylamide; 
5-bromo-N-(4-fluorobenzyl)-8-hydroxy-l,6-naphthyridine-7-<:aiboxaim 
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l-(7-{ [(4-fluoroben2yl)aminolcarbonyl } -8-hydroxy-l ,6-naphthyridin-5-yl)-4- 
methylpiperazine; 

H7-{[(4-fluorobeii2yl)ainino]carix>nyl}-8-hydroxy-l,6-naphth^ 
5 . . • ■ 

5-[[2-(dimethylamino)-2-oxoethyl](methyl)amino]-N-(^^ 
1 ,6-naphthyridine-7-caiboxaiDide; 

N-l-(7-{[(4~fluorobeiizyl)ainmo]carbonyl}-8-hydroxy-l,6-naphA 
10 2-JN[-2-trimethylethanediaimde ; 

iV-(4-fluorobenzyl)-5-(2,6-dioxohexahydropyriniidin 
[l,6]napthyiidine-7"Caiboxainide; 

15 5-(13-dimethyl-2,6-dioxohexahydK>-4-pyrim 
hydroxy[l »6]-naphthyridine-7-carboxamide; 

5-(l-methyl-2,6-dioxohexahydto-4-pyrinudinyl)-N-< 
naphthyridine-7-caiboxami(le; 

20 

5-(3-methyl-2,6-dioxohexahydro-4-pyrimidinyl)-N-(4-fluoro 
naphthyiidine-7-caiboxainide; 

iV-(4-fluorobenzyl)-8-hydroxy-5-(5-oxo-l ,4-thiazepaii-7-yl)[l ,6]naphthyridine-7- 
25 carboxamide; 

JV-(4-fluoiX)benzyl)-8-hydroxy-5-(lK)xido-5K>xo-l,4-thiazepan-7-^^^ 
[l,6]naphthyridine-7-carboxamide; 

30 iV-(4-fluorobeiizyl)-8-hydroxy-5-(14"<Moxido-5K>xo-l,4-tW 
iiaphthyridine-7-caiboxaiiiide; 

N-(4-fluorobenzyl>5- { [2-((iiinethylamino)-2-oxoethyl]sulf anyl } -8-hydroxy- 
[1 ,6]napthyridine-7-carboxaiiude; 
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N-<4-fluorobenzyl>5-[2-(dimethylainino)-2-<)xoethoxy]-8-hy^ 
7-caiboxaimde; 

5 iV-(4-fluorobenzyl)-5-{[2-(dimpthylaniino)-2-oxoethyl](methyk 
hydroxy-[l,6]napthyridine-7-caiboxamide; 

A^(4-fluorobenzyl)-5-[3<dimethylainino)-3K>xopiopyl]-8-hy^ 
7-carboxaiiiicle; 

10 

iV-(4-fluoiDbenzyl)-5-[(lE)-3-(dimethylaimno)-3-oxo-l-propenyl]-8-^^ 
[1 ,6]napthyridme-7-carboxamide; 

iV-(4-fluoiobenzyl>5-[2-(3K>xo-l-piperazinyl)ethyl]-8-hydro 
IS caiboxamide; 

A/'-<4-fluorobenzyl)-5-[2-(2-oxo-l-imidazolidinyl)eth^ 
7-caiboxamide; 

20 ArK4-fluorobenzyl)-5-[2-(2K)xo-l-piperazinyl)ethyl]-8-hydroxy-[l,6]napth 
carboxamide; 

5-(14-dioxido-l,2-thiazinan-2-yl)-iV-(4-fluorobenzyl)-8-hydroxy-l,6-naph 
7-carboxamide; 

25 

5-(l,l-dioxidoisothiazoUdin-2-yl)-iV-(4-fluorobenzyl)-8-hydroxy-l,6-n^^ 
carboxamide; 

iV<4-fluorobenzyl)-8-hydroxy-5-[methyl(methylsulfonyl)aim 
30 caiboxatnide; 

5-[acetyl(methyl)amino]-iV-(4-fluoiobenzyl)-8-hydn)xy-l,6-n^ 
caiboxamide; 
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5-[[(dimethylamino)caibonyl](methyl)anuno]-iV-(4-^ 
naphthyridme-7-carboxamide; 

N-(4-fluoiobeiizyl)^5-hydroxy-3-methyl-H2-moiphoUn-^ 
5 dihydn>-lH-pyriimdo[4,5,6-de]-l,6-naphthyndme-S^ 

iV-(4-fluorobeiizyl)-8-hydK)xy-5-thiomorphoUn-4-yl-l,6-naph^ 
carboxamide; 

10 5-(14-dioxidothiomorpholin-4-yl)-iV-(4-fluorobenzyl)-8-hydroxy-l 
7-carboxamide; 

iVK4-fluorobenzyl)-8-hydix>xy-5-(4«methyl-3K)xopiperaa 
carboxamide; 

15 

l-(7-{[4-fluorobenzyl)aimno]carbonyl}-8-hydroxy-l,6-naphthyridm 
piciinamide; 

iV-(4-fluorobenzyl}-8-hydroxy-5-(2H)xotetrahydropyriinidin^ 
20 naphthyridme-7-caiboxaimde; 

iV-(4-fluorobenzyl)-8-hydroxy-5-(2-oxoiinidazoUdin-l-yl)~l,6-naphth^ 
carboxamide; 

25 7V-7-(4-fluoiobenzyl)-8-hydroxy-A^ 5, N 5-dimethyl-l ,6-naphthyridine-5,7- 
dicaiboxamide; 

iV-7-(4-fluorobenzyl)-8-hydroxy-iV 5-isopropyl-iV 5-methyH,6-naphthyridine-5,7- 
dicaiboxamide; 

30 

^-7-(4-fluorobenzyl)-8-hydroxy-J\r 5-(2-moipholin-4-ylethyl)-l ,6-naphthyridine-5,7- 
dicarboxamide; 
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N 5-[2-(dimethylamino)-2-oxoethyl]--// 7-(4-fluorobenzyl)-8-'hydioxy-iV 5-meAyH,6 
naphthyridine-SJ-dicarboxamide; 

^K4-fluoiobenzyl)-5-(14-<lioxido-4-oxo-l^,5-thiadiazepan-^^ 
5 [l,6]napthyridine-7-carboxaimde; 

iV-(4-fluorobenzyl)-5-(l 4-dioxido-5-methyl-4-oxo-l ,2^-thiadia^ 
hydroxy-[l ,6]napthyridine-7-carboxamide; 

10 iV-(4-fluorobenzyl)-5-(l , l-dioxido-5-ethyl-4-oxo-l ^,5-thiadiazepan-2-yl)-8-hydroxy- 
[1 ,6]napthyridine-7-carboxaimde; 

//-(4-fluorobenzyl)-5-(14-dioxido-l,5,2-<tithiaz»pan-2-yl)r^^ 
[1 ,6]napthyridine-7-carboxaimde; 

15 

iV-(4-fluorobenzyl>5-(l,l,5,5-tetraoxido-l,5,2-dithiazepan-2^^ 
[l,6]napthyridine-7-carboxainide; 

Ar-(4-fluorobenzyl)-5-(l,4-<iimethyl-7K)xo-l,4-diazepan-5-^^^ 
20 napthyridine-7-caiboxainide; 

N-(4-fluorobenzyl)-5-(l-methyl-7K>xo-l,4-diazepan-5-yl)-8-hydroxy-[l,6]-- 
napthyridine-7-carboxamide; 

25 iS^(4-Huorobenzyl)-5-(7H)xo-l,4-diazepan-5-yl>8-hydroxy-[l 
caiboxamide 

iV-(4-fluorobenzyl)-5-[4-(methylsulfonyl)thiomorphoKn-2-^^^ 
[l,6]napthyridine-7-caiboxainide; 

30 

Af~(4-fluorobenzyl)-5-[4-(methylsulfonyl>lK)xidothiomoipholin-2-^^^ 
[1 ,6]napthyridine-7-caiboxainide; 
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iV-(4-fluorobenzyl)-5-[4-(methylsulfonyl)-14-<tioxi(iotMomo 
[l,6]napthyridine-7-carboxamide; 

N-(4-fluorobenzyl)-5<2-Acetyl-l-methylpyra2oUdin-3-yl)-8-hyd^ 
5 [l,6]napthyridine-7-caiboxami(le; 

7V-(4-fluorobenzyl)-5-(14KUoxidc)-l,2,5-thiadiazepan-2-yl)-8-hyd^ 
[l»6]napthyridine-7-carboxaimde; 

10 iV-(4-fluorobenzyl)-8-hydroxy-5-[5-(methylsulf onyl)- 1 ,1-dioxido-l ^,S-thiadiazepan- 
2-yl]-l,6-naphthyridme-7-carboxamide; 

iV'-(4-fluoiobenzyl)-8-hydroxy-5(6-metfayl-14-<lioxido-l»2,6 
naphthyridine-7-caiboxamide; 

15 

^r-(4-fluorobenzyl)-8-hydroxy-5-{methyl[(l-methyl-lH-i^ 
yl)sulfOTyl]aimno}-l,6-naphthyridine-7-caiboxanu 

iV-[4-fluoro-2-(methylsulfonyI)benzyl]-8-hydroxy-5-{methyl[(l-m^ 
20 4-yl)sulfonyl]aimno}-l,6-naphthyridine->7-<:aiboxamide; 

iV-7-[4-fluoro-2-(methylsulfonyl)benzyl]-8-hydroxy-N-5-jNr"5-^ 
naphthyridine-5,7-dicarboxamide; 

25 iV-[4-fluoro-2-<methylsulfonyl)benzyl]-8-hydroxy-5-(lJ-dioxid(K 
1 ,6-naphthyridine-7-caiboxaimde 

iV-(2Kinethylsidfonyl)benzyI)-5-(I4-<fioxido-l,2-thiaz^ 
iiaphthyridine-7-caiboxaimde; 

30 

iV-(2-[(dimethylaininosulfonyl]-4-fluorobenzyl)-5-(l,lKlioxido-l,2-t^ 
hydroxy-l,6-naphthyridine-7-carboxanude; 
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iV-(4-fluorobeiizyl)-8-hydroxy-5-(l-methyl-5K)xopyrroii 
7-carboxaimde; 

and pharmaceutically acceptable salts thereof. 

5 

22. A compound according to claim 21, which is a compound 
selected from the groiq) consisting of 

l-(7-{[(4-fluorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyridm-5-yl^ 
10 methylpiperazine; 

l-(7"{[(4-fluorobenzyl)amino]carbonyl}-8-hydn)xy-l,6-naphthyridin-5-^^ 

7V'-(3,5-dicMorobenzyl)-5-(4-fonnylpipeiazin-l-yl)-8-hydioxy-l,6-^ 
15 carboxamide; 

N-(3,5-dichlorobenzyl)-5-{4-[2-(formylamino)ethyl]piperazin-l-yl }-8-hydroxy-l,6- 
naphthyridine-7-caiboxamide; 

20 N-(3,5HiichIoroben2yI)-8-hydroxy-5-[4-(pyridin-2-yhnethyl)piperazin-l^ 
naphthyridine-7-caiboxamide; 

l-(7-{[(3,5-dichlorobenzyl)aimno]carbonyl}-8-hydroxy-l,6-naphthyridin-5-yl)-^^ 
oxo-2-pyn:olidin- l-ylethyl)piperazine; 

25 

1- (7-{[(3,5-dichlorobenzyl)amino]caibonyl}-8-hydroxy-l,6-naphthyridin-5- 
yl)piperazine; 

2- (7-{ [(3^-dicMorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyridin-S- 
30 yl)octahydropyrrolo[l ,2-a]pyrazine; 

Ar-(3,5-dichlorobenzyl)-8-hydroxy-5-(l,4,6J-tetrahydro-5H-pyrazolo[43-c]^ 
yl)-l,6-naphthyridine-7-carboxamide; 
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A^-(3,5-dichlorobenzyl)-8-hydix)xy-5- { (4-(3-methy I-2-oxoimidazoli^ 
y l)phenyllamino } - 1 «6-naphthyridine-7-carboxainide; 

S-[3-(ainin(Kaibonyl)piperidin- l-yl>N-(3,S-dichlorobenzyO 1 »6- 

5 naphthyridine-T-caiboxamide; 

N*(3,SKlichlorobenzy l)-8-hydroxy-5-(4-pynolidin- 1 *ylpiperidin 
naphthyridine-7-carboxainide; 

10 N-<3,S*dichlorobenzyl)-8-hydroxy-S-[(2*morpholin-4-ylethyl)amino]-l »6- 
naphthyridine-7-carboxainide; 

N-(3tS-dichlorobenzyl)-8-hydroxy-5-(4-ihethylpiperazin-l -yl)-l ,6-naphthyridine-7- 
caiboxamide; 

15 

8*hydroxy*6-methyl-[l,6]naphthyridine-7-€arix)xyIic acid 3,S-dichloro-benzylainide; 

N-(3,S-4ichlon)benzyl)-8-hydit>xy-S-[4-(pyriiTudin-2-ylamino 
naphthyridine-7-carboxainide 

20 

N-(3»5-d]chlorobenzyl)-8-hydroxy-S-[(3-inorpholin-4-ylpropyl)amino]- 1 ,6- 
naphthyridine-7-carboxainide; 

N-(3,5-dichIorobenzyI)-8-hydroxy-5-[(2-morpholin-4-yl-2-pyridin-3-ylethyl)am 
25 1 ,6-naphthyridine-7-cartx>xainide; 

2-{2-[(7-{[(3,SHUch]orobenzyl)anuno]caibonyl}-8-hydroxy-l,6-naphth 
yl)(fnethyl)a]iiino]ethyI )pyridine; 

30 NK3,5-dichlorobenzyl)-8-hydroxy-5-(4-pyridin-2-ylpiperazin-l-yl)-l,6- 
naphthyridine-7-carboxainide; 

and pharmaceuUcally acceptable salts thereof. 
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' 23. A compound according to claim 21, which is a compound 
selected fix)m the group consisting of 

5:[[2-(dimethylamino)-2K)xoethyl](methyl)amino]-N-(4-fluor^ 
5 l,6-naphthyridine-7-carboxamide; 

N-l-(7-{ [(4-fluorobenzyl)amino]carbonyl}-8-hydroxy-l,6-naphthyridin-5-yl)-N-^ 
2-^-2-trimethylethanediamide ; 

10 iV-(4-fluorobenzyl)-5<2,6-dioxohexahydropyrimidin-4-yl)-8-hydroxy- 
[l,6]napthyridine-7-carboxamide; 

5<13-dimethyl-2,6-dioxphexahydro-4-pyiimidinyl)-N-(4-fluorobenzyl^ 
hydioxy[l,6]-naphthyridine-7-caiboxamide; 

15 

5-<l-methyl-2,6-^oxohexahydio-4-pyrimidinyl)-N-(4-fluoro^^ 
naphthyridine-7-carboxaimde; 

5-(3-methyl-2,6-dioxohexahydro-4-pyrimidinyl)-N-(4-fluorobenzyI)-8-^^ 
20 naphthyridine-7-carboxamide; 

Ar-(4-fluorobenzyl>8-hydroxy-5-(5-oxo-l,4-thiazepan-7-yl)[l,6]naphthyridine^^^ 
carboxamide; 

25 AK4-fluorobenzyl>8-hydroxy-5-(l-oxido-5-oxo-l,4-thiazepan-7-yl)- 
[l,6]naphthyridine-7-carboxamide; 

AK4-fluon>benzyl)-8-hydroxy-5-(14-dioxido-5K>xO"l,4-tluazep^^^^ 
naphthyridine-7-caiboxamide; 

30 

iV-(4-fluorobenzyl)-5-{ [2-(dimethylamino)-2-oxoethyl]sulfanyl }-8-hydroxy- 
[l,6]napthyridine-7-carboxainide; 
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N-(4-fluorobenzyl)-5-[2-(dimethylaimno)-2-oxoethoxy]-8-hydro 
7-caiboxamide; 

N<4-fluoiobenzyl)-5-{[2-(dimethylaimno>2^)xoethyl](m^^ 
5 hydroxy-[l,6]napthyridine-7-carboxaimde; 

iV-(4-fluorobeDzyl)-S-[3-(dimefhylainino)-3-oxopi^ 
7-caiboxaimde; 

10 iV-(4-fluorobenzyl)-5-[(lJS)-3-(dimethylaimno)-3K>xo-l-propeny^^ 
[1 ,6]naptfayridiQe-7-caii>oxainide; 

N-(4-fluorobenzyl)-5-[2-(3-oxo-l-piperazinyl)ethyl]-8-hydroxy-[l,^^ 
caxboxamide; 

15 

NK4-fluoroben2yl)-5-[2-(2K)xo-l-iimdazoUdinyl)ethyl]-8-h^ 
7-carboxamide; 

N-<4-fluoix)benzyl)-5-[2-(2K)xo-l-pipeiazinyl)ethyl]-8-hydro 
20 caiboxamide; 

5-(14-dioxido-l,2-thiazinan-2-yl)-/\^(4-fluorobenzyl)-8-hydn>x^^ 
7-carboxamide; 

25 5-(14<lioxidoisotWa2oUdin-2-yl>iV-<4-fluorobenzyl)-8-hydroxy-l,6-naphthy^ 
caiboxamide; 

/\K4-fluoioben2yl)-8-hydroxy-5-[methyl(methylsulfonyO 
caiboxamide; 

30 

5-[acetyl(methyl)anrino]-iV-(4-fluorobeiizyl)-8-hydroxy-l,6-^^ 
caiboxamide; 
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5-[[(dimethylamino)carbonyl](methyl)aminol-iNr-(4-fl^ 
naphthyridine-7-caiboxamide; 

N-(4-fluorobenzyl)-6-hydix)xy-3-methyl-l-(2-moipholin 
5 dihydio-lH-pyrii3udo[4,S,6-de]-l,6-naphthyridine-5K:ar 

ArK4-fluQrobenzyl)-8-hydroxy-5-thiomarphoUn-4-yl-l,6-^ 
caiboxamide; 

10 5-(14-dioxidothiomoiphoUn-4-yl)-Ar-(4-fluorobeiizyl)-8-hy^^ 
7-caiboxaniide; 

iV'-(4-fluorobenzyl)-8-hydn>xy-5-(4-methyl-3-oxopiperazin-l-yl)-l,6-nap 
caiboxamide; 

15 

l-(7-{[4-fluarobenzyl)aiiuno]caibonyl}-8-hydroxy-l,6-naph 
prolinamide; 

iV-(4-fIuorobenzyl)-8-hydroxy-5K2K)xotetrahydropyi^ 
20 naphthytidine-7-caxboxamide; 

A^(4-fluorobenzyl)-8-hydroxy-5-(2-oxoiinidazoUdin-l-yl)-l,6-naphA 
carboxamide; 

25 iV-7-(4-fluorobenzyl)-8-hydroxy-iV 5, N 5-dimethyl-l ,6-naphthyridine-5,7- 
dicaiboxamide; 

N 7-(4-fluorobenzyl)-8-hydroxy-JV 5-isopropyl-// 5-methyl-l,6-naphthyridine-5,7- 
dicaiboxamide; 

30 

N 7-(4-fluoroben2yl)-8-hydroxy-// 5-(2-morpholin-4-ylethyl)-l,6-naphthyridine-5,7- 
dicaiboxaznide; 
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N 5-[2-(dimethylaimno)-2-oxc)ethyl]-iV 7-(4-fluorobenzyl)-8-hydroxy-N 5-methyl-l,6- 
naphthyridine-5 ,7-dicarboxaimde; 

-W-(4-fluorobenzyl)-5-(14-<iioxido-4-oxo-lA5-thiadiazepm^ 
5 [l,6]napthyridine-7-caiboxaxmde; 

and pharmaceutically acceptable salts thereof . 

24. A compound according to claim 21, which is a compound 
10 selected from the group consisting of 

iV-(4-fluorobenzyl)-5-(lJ-dioxido-5-methyi-4K)xo-l,2,5-thiadiazepa^^ 
hydroxy-[l,6]napthyridine-7-carboxamide; 

15 iV^(4-fluon)benzyl)>S-(ljK&oxido-S-ediyl-4-oxo-l,2,S-thiad^ 
[l,6]naptfayridine-7-carb6xamide; 

^-<4-fluorobenzyl)-5-(14-dioxido-l,5,2-Kfithiazepan-2-yl^ 
[l»6]napihyiidine-7-caiboxamide; 

20 

iV-<4-fluoiobenzyl)-5-(l J ,5,5~tetraoxido-l,5,2-dithiazepan-2-yl)-8-hyd^oxy- 
[l ,6]napthyridine-7-carboxamide; 

iV-(4-fluorobenzyI)-5-(l ,4-dimethyI-7-oxo-l ,4-diazepan-5-yl)-8-hydroxy-[l,6]- 
25 napthyridine-7-carboxamide; 

iV-(4-fluoiobenzyl)-5-(l-metiiyl-7-oxo-l,4-diazepan-5-yl)-8-hydroxy-{l,6]- 
n2^tfayiidine-7-<:aiboxamide; 

30 iV-(4-Fluoroben2yl)-5-(7-^xo-l,4-diazepan-5-yl)-8-hydtoxy-[l,6]-napthyri 
caiboxamide 

iV-(4-fluorobenzyI)-5-[4-(methylsulfonyl)thiomorpholin-2-yl]-8-hydioxy- 
[1 ,6]napthyridine-7-caiboxamide; 
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JV^(4-fluorobenzyl)-5-[4-(methylsulfonyl)-l-oxidothiomorphol^^ 
[1 »6]napthyridine-7-caiboxamide; 

5 ]V^(4-fluoroben2yl)-5-[4*(methylsulfonyl)-14-^ 
[l,6]napthyridine-7-caiboxaimde; 

Ar-(4-fluorobenzyl)-5-(2" Acetyl- l-methylpyrazoUdin-3-yl)-8-hy(^ 
[l,6]napthyridine-7-caiboxajaQide; 

10 

iV-(4-fluorobenzyI)-5-( 1 , 1 -dioxido- 1 ^,5-tWadiazepan-2-yl)-8"hydroxy^ 
[l,6]napthyridine-7-caiboxainide; 

iV^(4-fluoiobenzyl)-8-hydioxy-S-[S-(methylsulf(myl)-14-di 
15 2-yl]-l»6-naphthyridine-7-caiboxainide; 

iV-(4-fluoK)benzyl)-8-hydroxy-5(6-methyl-14-dio)ddo-l,2,6-thi^ 
naphthyridine-7-caiboxamide; 

20 iV-(4-fluorobenzyl)-8-hydix)xy-5-{methyl[(l-methyl-lH-imidazol-4- 
yl)suIfonyl]ainino}-l,6-naphthyridine-7'<:arboxaniide; 

N-[4*fluoK)-2-(methylsulfonyl)benzyl]-8-hydix)xy-5-{methyl[(l-methyl-lH^^ 
4-yl)sulfonyl]aimno}-l,6-naphthyridme-7-carboxainide; 

25 

A^7-[4-fluoii>-2-(methylsulfonyl)benzyl]-8-hydroxy"N--5-^^ 
naphthyridine-S,7-dicaiboxamide; 

iV-[4-fluoro-2-(methylsulfonyl)benzyl]-8-hydroxy-5-(14-dioxido-l,2-^ 
30 l,6-naphthyridine-7-carboxamide 

iV^2-(methylsulfonyl)benzyl)-5-(l,l-dioxido-l,2-thia2inan-2-yO^ 
naphthyridine-7-carboxamide; 
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7V-(2-[(damethylaininosulfonyl]-4-fluoix)benzyl>5-(14-dioxid 
hydroxy- 1 ,6-naphthyricline-7-carboxainide; 

A^-(4-fluoroben2yl)-8-hydroxy-5<l-methyl-5K)xqpyrroHdin-3 
5 7-carboxainide; 

and phannaceutically acceptable salts thereof. 

25. A pharmaceutical composition comprising a therapeutically 
10 effective amount of a compound according to claim 1, or a pharmaceutically 

acceptable salt thereof, and a phannaceutically acceptable carrier. 

26. A method of inMbiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 

IS amount of the compound according to claim 1 or a pharmaceutically acceptable salt 
thereof. 

27. A method for preventing or treating infection by HIV or fdr 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 

20 comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutically acceptable salt thereof. 

28. The method according to claim 27, wherein the compound is 
administered in combination with a thers^utically effective amount of at least one 

25 HIV infection/AIDS treatment agent selected from the group consisting of HIV/AIDS 
antiviral agents, inununomodulators, and anti-infective agents. 

29. The method according to claim 27, wherein the compound is 
administered in combination v^th a therapeutically effective amount of at least one 

30 antiviral selected from the group consisting of HIV protease inhibitors, non- 
nucleoside HFV reverse transcriptase inhibitors and nucleoside HTV reverse 
transcriptase inhibitors. 
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30. A method of inhibiting HIV integrase in a subject in need 
thereof which comprises adnunistering to the subject a therapeutically effective 
amount of the composition according to claim 25. 

5 31. A method for preventing or treating infection by mv or for 

preventing, treating, or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
composition according to claim 25 . 

10 32. A pharmaceutical composition which comprises the product 

. prepared by combining an effective amount of a compound of claim 1, or a 
phaimaceutically acceptable salt thereof, and a pharmaceuticaUy acceptable carrier. 

33. A combination useful for inhibiting HIV integrase, for treating 
15 or preventing infection by HIV, or for preventing, treating or delaying the onset of 

AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a pharmaceutically acceptable salt thereof, and a therapeutically effective 
amount of an HIV infection/AIDS treatment agent selected from the group consisting 
of HTV/AIDS antiviral agents, inununomodulators, and anti-infective agents. 

20 

34. The combination according to claim 33, wherein the HIV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HTV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and 
nucleoside HTV reverse transcriptase inhibitors. 

25 

35. A method of inhibiting HIV integrase, for preventing or 
treating infection by HIV or for preventing, treating or delaying the onset of AIDS in 
a subject in need thereof, which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (I-A): 



-423- 



wo 02/30930 



PCT/USOi/31456 



25 




O OH 



wherein A is phenyl or phienyl fused to a caibocycle to fbnn a fused caifoocyclic ring 
system; 

5 A is substituted by R1,R2,r3, and R4; 

L is a linker connecting a ring atom of A to the nitrogen of the -N(R3)- moiety, 
wherein Lis 

(i) a single bond, 
10 (ii) -(Ci^alkyl)-, 

(iii) -(C2-6 alkenylK 

(iv) KQ)-6allq^lHC3-6cycloalkylHCo^alkyl)-,or 

(V) -(Co^ alkyl)-]W[-(Co-6 aM^l)-, wheiem M is -N(Ra)-; 
-OC(=0)-, or -C(=0)0-; wherein the alkenyl in (iii) and the alkyls in (ii), (iv), and (v) 
15 are independently and optionally substituted with 1, 2, or 3 substituents independently 
selected from the group consisting of halogen, -OH, -Ci-6 alkyl, -O-Ci-6 alkyl, 
.C02Ra, -C02(CH2)l.2R^^, -Ci-6 alkyl-ORa -Rk -(CH2)l.2R'^, .CH(ORa)-Rk and 
-CH(N(Ra)2)-Rk; 

20 eachofQl,Q2Q3, and Q4 is independently: 



(1) 


-H, 


(2) 


-Ci^ alkyl. 


(3) 


-Ci^ haloall^l. 


(4) 


-O-Ci^ alkyl, 


(5) 


-0-Ci^ haloalkyl, 


(6) 


halo. 


(7) 


-CN, 


(8) 


-Ci^ alkyl-ORa 


(9) 


-Co^ alkyl-C(=0)Ra, 
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(10) -Co.6alkyl-C02Ra, 

(11) -Co^alkyl-SRa, 

(12) -N(Ra)2, 

(13) -Ci.6alkyl-N(Ra)2, 

5 (14) -Co^alkyl-C(=0)N(Ra)2, 

(15) -Co-6alkyl-G-Ci-6alkyl-<:(=0)NCRa)2, wherein G is 0,S, 
N(Ra),orN(S02Ra), 

(16) -N(Ra).C(Ra)=0, 

(17) -Ci.6 alkyl-N(Ra)-C(Ra)=0, 

10 (18) -C(=O>N(Ra).Ci^alkyl-[C(=O)]0-i-N(Ra)2, 

(19) -C(=0)-N(Ra)-Ci^alkyl substituted with lor 2 -ORa, 

(20) -Co^alkyl-S02Ra, 

(21) -Co^alkyl-N(Ra)S02Ra, 

(22) -C2^ alkenyl, 

15 (23) -C2^alkeiiyl-C(=0)-N(Ra)2, 

(24) -C2-5 alkynyl, 

(25) -C2-5 alkynyl-CH2N(Ra)2, 

(26) -C2-5 alkynyl-GH20Ra, 

(27) -C2-5 alkynyl-CH2S(0)n-Ra, or 

^n;:^n(r^)2 

20 (28) R 



R* 



(29) NR^ , 

(30) -C(=NRa).N(Ra)2, 

(31) -N(Ra)-Ci^al]cyl-S(0)nRa, 

(32) -N(Ra)-Ci-6 alkyl-ORa, 
25 (33) -N(Ra)-Ci^ alkyl-N(Ra)2, 

(34) -N(Ra)-Ci^ alkyl-N(Ra)-C(Ra)=0, 

(35) -N(Ra)-C0-6alkyl-[C(=O)]i-2N(Ra)2, 

(36) -N(Ra)-Ci-6 alkyl-C02Ra, 

(37) -N(Ra)C(=0)N(Ra)-Ci^ alkyl-C(=0)N(Ra)2, 
30 (38) -N(Ra)C(=0)<:i^alkyl-N(Ra)2. 
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(39) -N(Ra)-S02-N(Ra)2, 

(40) -Rk, 

(41) -Ci^alkyl substituted with Rk 

(42) -Ci-6haloalkyl substituted with Rk 
5 (43) -C2-5 alkenyl-Rk 

(44) -C2-5 alkynyl-Rk, 

(45) -Co^alkyl-O-Rk, 

(46) -Co-6 aIkyl-O-Ci.6 alkyl-Rk, 

(47) -Co.6alkyl-S(0)n-Rk, 

10 (48) -Co-6 alkyI-S(0)n-Cl-6 alkyl-Rk. 

(49) -O-Ci^ alkyl-ORk, 

(50) -O-Ci^alkyl-O-Ci-6 alkyl-Rk, 

(51) -0-Ci-6alkyl-S(0)nRk, 

(52) -Co-6alkyl-N(Rc)-Rk, 

15 (53) -Co-6 alkyl-N(Rc)-Ci^ alkyl substituted wifli one or two Rk 

groups, 

(54) -Co-6alkyl-N(RC)-Ci-6alkyl-ORk, 

(55) -Co-6alkyI-C(=0)-Rk 

(56) -Co-6 alkyl.C(=0)N(Ra)-Rk, 
20 (57) -Co-6alkyl-N(Ra)C(=0)-Rk 

(58) -Co.6alkyl-C(=0)N(Ra)-Ci.6 alkyl-Rk, or 

(59) -Co-6alkyl-N(Ra)-Co-6alkyl-S(0)nRk; 

each of Rl and R2 is independently: 



25 


(1) 


-H, 




(2) 


-Ci^ alkyl, 




(3) 


-Ci-6 haloalkyi. 




(4) 


-0-Ci_6 alkyl, 




(5) 


-O-Ci-ehaloalkyl. 


30 


(6) 


-OH 




(7) 


halo. 




(8) 


-N02. 




(9) 


-CN, 




(10) 


-Ci^ alkyl-ORa, 
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(11) 


-Co-6 alkyl-G(=0)Ra, 


(12) 


-Co^ alkyl-CX)2Ra, 


(13) 


-Co^ alkyl-SRa, 


(14) 


-N(Ra)2, 


(15) 


-Ci-e alkyl-N(Ra)2, 


(16) 


.-Co-6 alkyl-C(=0)N(Ra)2, 


(17) 


-Ci-6 alkyl-N(Ra).C(Ra)=0, 


(18) 


-S02Ra 


(19) 


-N(Ra)S02Ra, 


(20) 


-C2-5 alkenyl, 


(21) 


-O-Ci.6 alkyl-ORa, 


(22) 


-0-Ci^ alkyl-SRa 


(23) 


-0-Ci^ alkyl-NH-CX)2Ra. 


(24) 


-0-C2^alkyl-N(Ra)2, 


(25) 


-N(Ra)-Ci^ alkyl-SRa, 


(26) 


-N(Ra)-Ci^ alkyl-ORa, 


(27) 


-N(Ra)-Ci.6 a]kyl-N(Ra)2, 


(28) 


-N(Ra)-Ci^ alkyl-N(Ra)-C(Ra)=0, 


(29) 


-Rk, 


(30) 


-Ci-g alkyi substituted with 1 or 2 Rk groups. 


(31) 


-Ci.6 haloalkyl substituted with 1 or 2 Rk groups, 


(32) 


-C2-5 alkenyl-Rk, 


(33) 


-C2-5 alkynyl-Rk, 


(34) 


-O-Rk, 


(35) 


-O-Ci^ alkyl-Rk, 


(36) 


-S(0)n-Rk, 


(37) 


-S(0)n-Cl.6 alkyl-Rk, 


(38) 


-O-Ci-6 alkyl-ORk 


(39) 


-O-Ci-e alkyI-0-Ci_6 alkyl-Rk, 


(40) 


-O-Ci-6 alkyl-S(0)nRk 


(41) 


-Ci.6alkyl(0RbXRk), 


(42) 


-Ci-e alkyl (ORb)(-Ci^ alkyl-Rk) , 


(43) 


-Co-6 alkyl-N(RbXRk). 


(44) 


-Co.6 alkyl-N(Rb)(-Ci-6 alkyl-Rk), 
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(45) -Ci^alkylS(0)n-Rk, 

(46) -Ci^ alkyl S(0)n-Ci^ alkyl-Rk, 

(47) -Co^ alkyl C(0)-Rk, or 

(48) -Co^ alkyl C(0)-Ci^ alkyl-Rk 

5 

each of R3 and r4 is independently 

(1) -H, 

(2) halo, 

(3) -CN, 
10 (4) -N02. 

(5) -OH. 

(6) Ci-6alkyl. 

(7) Ci-e haloalkyl, 

(8) -O-Ci^ alkyl, 

15 (9) -O-Ci^ haloalkyl, 

(10) -Ci^ alkyl-ORa 

(11) -Co-6 alkyl-<:(=0)Ra 

(12) -Co-6 alkyl-C02Ra, 

(13) -Co.6 alkyl-SRa. 
20 (14) -N(Ra)2. 

(15) .Ci_6 alkyl-N(Ra)2, 

(16) -Co-6 alkyl-C(=0)N(Ra)2, 

(17) -S02Ra, 

(18) -N(Ra)S02Ra, 
25 (19) -C2.5 alkenyl, 

(20) -O-Ci^ alkyl-ORa, 

(21) -O-Ci^ alkyl-SRa, 

(22) -O-Ci^ alkyl-NH-C02R*. or 

(23) -0-C2-6alkyl-N(Ra)2; 



30 



R5is 



(1) -H. 
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(2) -Cl-6 alkyl, optionally substituted with Scorn 1 to S substituents 
indepoidently selected firom halogen, -O-Ci-6 alkyl, -O-CiJ^ 
haloalkyl, -N(Ra)2i and -CO2R*; 

(3) aryl optionally substituted witfi fiom 1 to S substituents 
S indq>endently selected from halogen, Ci^ alkyl, Ci-6 

haloalkyl, -0-Ci^5 alkyl, -O-Ci-6 haloalkyl, -S-Ci^ alkyl, . 

-CN, and -OH, or 

(4) -Ci^ alkyl substituted with Rk; 

10 each Ra is independently -H,-Ci-6 alkyl, or -Ci-6haloalkyl; 

each Rb is independently: 

(1) -H, 

(2) -Ci^alkyl, 

15 (3) -Ci-4haloalkyl, 

(4) RK 

(5) -C2-3 alkenyl, 

(6) -Ci-4 alkyl-Rk, 

(7) -C2.3 alkenyl-Rk, 
20 (8) -S(0)n-Rk,or 

(9) -C(0)-Rk; 

each Rc is independently 

(1) -H, 
25 (2) -Ci^ alkyl, 

(3) -Cl-6 alkyl substituted with -N(Ra)2, or 

(4) -Ci^ alkyl-aryl, wherein aryl is optionally substituted with 1 to 
5 substituents independently selected from halogen, C1.6 alkyl, 
Cl-6 haloalkyl, -O-Ci-e alkyl, -O-Ci-6 haloalkyl, -S-C1.6 

30 alkyl, -CN, and -OH; 

each Rk is independently caibocycle or heterocycle, wherein the carbocycle and 
heterocycle are unsubstituted or substituted with from 1 to 5 substituents each of 
which is indqiendently selected from 
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(a) halogen, 

(b) -Ci^alkyl, 

(c) -Ci^ haloalkyl, 

(d) -O-Ci-6 alkyl, 

5 (e) -CM:i-6 halpalkyl, 

(f) -S-Ci-6 allqrl, 

(g) -CN, 

(h) -OH. 

(i) 0X0, 

10 a) -Co-6alkyl-C(=0)N(Ra)2,. 

(k) -Co-6 alkyl-C(=0)Ra, 

0) -N(Ra)-C(=0)Ra 

(m) -N(Ra)<X)2Ra, 

(n) -Ci^alkyI-N(Ra)^(=0)Ra, 

15 (o) -N(Ra)2, 

(p) -Ci^alkyl-N(Ra)2. 

(q) -Ci^ alkyl-ORa, 

(r) -Co-6 alkyl-C02Ra 

(s) -Co-6 alkyl-O-Ci^ alkyl-ORa, 

20 (t) -S02R^ 

(u) -S02N(Ra)2, 

(v) -Co-6 aIkyl-C02-C2-5 alkenyl, 

(w) aryl, 

(x) aryloxy-, 

25 (y) -C1.4 alkyl substituted with aiyl, 

(z) heteromonocycle, 

(aa) -Ci^ alkyl substituted with a heteromonocycle, 

(bb) heteromonocyclylcaibonyl-Co^ alkyl-, and 

(cc) N-heteromonocyclyl-N-Ci-6 alkyl-amino-; 

30 wherein the aryl group in (w) aryl, (x) aryloxy, and (y) -C1-4 

alkyl substituted with aryl, is optionally substituted with from 1 to 4 
substituents independently selected firom halogen, Ci^ alkyl, -O-Ci-g 
alkyl, Ci-6 alkyl substituted with N(Ra)2, Ci-6 haloalkyl, and -OH; 
and 
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wherein the heteromonocyclyl group in (z) heteromonocycle, 
(aa) -Ci^ alkyl substituted with a heteromonocycle, 
(bb) heteromonocyclyl-caibonyl-Co-6 alkyl-, and (cc) N- 
heteromonocyclyl-N-Ci.6 alkyl-amino- is optionally substituted with 
S from 1 to 4 substituents independently selected from halogen, Qij^ 

alkyl, -O-Ci-6 alkyl, Ci-6 haloalkyl, oxo, and -OH; and 

each n is independently an integer equal to 0, 1 or 2; 

10 or a phannaceutically acceptable salt thereof. 

36. Hie method according to claim 35, wherein the compound is 
selected from the group consisting of: 

15 benzyl 8-hydroxyquinoline-7-caiboxamide; 

1- Methyl-3-phenylpropyl 8-hydroxyquinoline-7-carboxamide; 

2- Phenylcyclopropyl 8-hydroxyquinoline-7-caxboxamide; 

20 

1 -Indanyl 8-hydroxyquinoline-7-carboxamide; 
N-[(2£)-3-Phenyl-2-propenyl] 8-hydroxyquinoline-7-<:arboxamide; 

Benzyl 8-Hydroxyquinoline-7-carboxamide; 

25 

and pharmaceutically acceptable salts thereof. 
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